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Harbor  at  Lynn.  Mass.,  78;  Mystic  and  Maiden  rivers,  Mass.,  79;  Mystic  River, 
Mass.,  below  tne  mouth  of  Island  End  River,  80;  hiirbor  at  Boston,  Mass.,  81; 
Town  River,  Mass.,  85;  Weymouth  River,  Mass.,  86;  harbor  at  Scituate,  Mass.,  88; 
harbor  at  Duxburv,  Mass.,  89;  harbor  at  Plymouth,  Mass.,  90;  harbor  at  Province- 
town,  Mass.,  harbor  at  Chatham,  Mass.,  92;  removinff  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  93. 

In  thb  ghabob  of  Maj.  D.  W.  Lockwood,  Cobfb  of  Enoinbbbb— 
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harbor  at  Vineyard  Haven,  Mass.,  96;  Woods  Hole  Channel,  Mass.,  97;  New  Bed- 
ford Harbor,  Mass.,  98;  Taunton  River,  Mass.,  99;  Sakonnet  River,  R.  I.,  100; 
Sakonnet  Point,  R.  I.,  Pawtucket  River,  R.  I.,  101;  Providence  River  and  Narra- 
gansett  Bay,  R.  I..  102;  removal  of  Green  Jacket  Shoal,  Providence,  R.  I.,  103; 
harbor  at  Wickford,  R.  I.,  Fall  River  Harbor,  Mass.,  104;  Newport  Harbor,  K,  I., 
105;  harbor  of  refufsfe  at  Point  Judith,  R.  L,  106;  entrance  to  Point  Judith  Pond, 
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Pawcatuck  River,  R.  I.  and  Conn.,  112:  harbor  of  refuge  at  Stonington,  Conn.,  114; 
Mystic  River,  Conn.,  115;  Thames  River,  Conn.,  117;  Connecticut  River  below 
Hartford,  Conn.,  119;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  122;  New 
Haven  Harbor,  Conn.,  123;  breakwaters  at  New  Haven,  Conn.,  125;  Housatonic 
River,  Conn.,  126;  Bridgeport  Harbor,  Conn.,  129;  Saugatuck  River  and  Westport 
Harbor,  Conn.,  131;  Norwalk  Harbor,  Conn.,  133;  Five-mile  River  Harbor,  Conn., 
135;  Stamford  Harbor,  Conn.,  137;  harbor  at  Coscob  and  Mianus  River,  Conn., 
138;  Greenwich  Harbor,  Conn.,  140;  examination  and  survey,  141. 

In  thb  chargb  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Majs.  E.  H.  Ruffnbb 
AND  W.  L.  Marshall,  Corps  of  Engineers — 

Port  Chester  Harbor,  N.  Y.,  142;  Mamaroneck  Harbor,  N.  Y.,  143;  Larchmont  Har- 
bor, N.  Y.,  144;  East  Chester  Creek,  N.  Y.,  145;  Bronx  River,  N.  Y.,  146;  Matti- 
tack  Harbor,  N.  Y.,  147;  Port  Jefferson  Harbor,  N.Y.,  148;  Huntington  Harbor, 
N.  Y.,  149;  Glencove  Harbor,  N.  Y.,  150;  Flushing  Bay,  N.  Y.,  151;  Ea6>t  River, 
N.  Y.,  152;  Harlem  River,  N.  Y.,  153;  Newtown  Creek,  N.  Y.,  155;  Wallabout 
Channel,  N.  Y.,  Canarsie  Bay,  N.  Y.,  156;  Browns  Creek,  N.  Y.,  157;  Patchogue 
River,  N.  Y.,  158;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  159. 

In  the  charqb  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Majs.  H.  M.  Adams  and 
W.  L.  Marshall,  Corps  of  Engineers— 

New  York  Harbor,  N.  Y.,  161;  channel  in  Gowanus  Bay:  Bay  Ridge,  Red  Hook,  and 
Buttermilk  channels,  in  the  harbor  of  New  York,  163;  Gowanus  Creek  Channel, 
New  York  Harbor,  165;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navi^tion,  166;  examination  of  Buttermilk  Channel,  New  York  Harbor,  167. 
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In  ths  chabob  of  Ool.  J.  W.  Bablow,  Oobpb  of  EHanrBBm— 

Ghannel  between  North  and  South  Hero  islands,  Lake  Ghamplain,  Yt.,  187;  harbor 
at  BurlingtomYt,  168:  Otter  Creek,  Vt,  169;  Narrows  of  Lake  Champlain,  N.Y. 
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Bondout  N.  Y.,  176;  harbor  at  Peekskill,  N.  Y.,  176;  Passaic  Biver,  N.  J.,  177; 
channel  between  Staten  Island  and  New  Jersey,  178;  Elizabeth  Biver,  N.  J.,  Ban- 
tan  Biver,  N.  J.,  179;  South  Biver,  N.  J.,  180;  Baritan  Bay,  N.  J.,  181;  Matawan 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  183;  Shoal  Harbor  and  Compton  Creek, 
N.  J.,  184;  Shrewsbury  Biver,  N.  J.,  185;  Manasquan  Biver,  N.  J.,  18o;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  187;  examinations 
and  surveys,  188. 

Ik  thb  chabgb  of  Libut.  Col.  0.  W.  Batmobd  abb  First  Libut.  Spbbcbb  Cosbt, 
CoBPS  OF  Enginbbbs— 

Delaware  Biver,  N.  J.  and  Pa.,  189;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  Schuylkill  Biver,  Pa.,  193;  ice  harbor  at  Marcushook,  Pa.,  195;  construction 
of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  Delaware  Breakwater,  Del.,  196; 
harbor  of  refuge,  Delaware  Bay,  Del.,  197;  Bancocas  Biver,  N.  J.,  198;  Cooper 
Creek,  N.  J.,  199;  Mantua  Creek,  N.  J.,  201;  AUoway  Creek,  N.  J.,  203:  Goshen 
Creek,  N.  J.,  204;  removing  sunken  vessels  or  craft  obstructing  or  enoangering 
navigation,  206;  examinations  and  surveys,  207. 

In  thb  chabob  of  Gbb.  Wm.  F.  Skfth,  Umited  Statbb  Aobnt,  Majob  of  Ekoinbbbb, 
U.  S.  Abmt,  bbtibbd— 

Wilmington  Harbor,  Del^  208;  Appoquinimink  Biver,  Del,  211;  Smyrna  Biver,  Del., 
212;  Muderkill  Biver,  Del.,  213;  Mispillion  Biver,  Del.,  215:  Broadkill  Creek,  Del., 
216;  inland  waterway  from  Chinooteague  Bay,  Ya.,  to  Delaware  Bay,  at  or  near 
Lewes,  Del.,  217;  Susc^uehanna  Biver  above  and  below  Havre  de  Grace.  Md., 
Bockhall  Harbor  and  mner  harbor  at  Bockhall,  Md.,  218;  Queenstown  Harbor, 
Md.,  Chester  Biver,  Md.,  from  Crumpton  to  Jones  Landing,  219;  Choptank  Biver, 
Md.,  220;  La  Trappe  Biver,  Md.,  Warwick  Biver,  Md.,  222;  Nanticoke  Biver,  Del 
and  Md.,  224;  Broad  Creek  Biver,  Del.,  225;  Wicomico  Biver,  Md.,  226;  Manokhi 
Biver,  Md.,  227;  Pocomoke  Biver,  Md.,  228;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  229;  examinations  and  surveys,  230. 

Ib  thb  chabob  of  Libut.  Col.  O.  H.  Ebnst  and  Fibst  Libut.  Ohablbb  W.  Kuts, 
CoBPS  OF  Enginbbbs — 

Patapeco  Biver  and  channel  to  Baltimore,  Md. ,  231 ;  channel  to  tJurtis  Bay,  in  Patapsco 
Biver,  Baltimore  Harbor,  Md.,  harbor  of  southwest  Baltimore  (Spring  Garden), 
Md.,  233;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation. 


In  thb  chabob  of  Libut.  CoLp  Chas.  J.  Allbn,  Cobpb  of  Enginbbbs— 

Potomac  Biver  at  Washinffton,  D.  C,  234}  Potomac  Biver  below  Washington,  D.  C, 
238;  Ccooquan  Creek,  Va.,  239;  Nomini  Creek,  Ya.,  241;  Lower  Machodoc  Creek, 
Va.,  242;  Bappahannock  Biver,  Va.,  243;  Urbana  Creek,  Va.,  245;  harbor  at  Mil- 
ford  Haven,  Ya.,  246;  York  Biver,  Va.,  247;  Mattaponi  Biver,  Va.,  249;  Pamunkey 
Biver,  Ya.,  250;  James  Biver,  Va.,  251;  (protection  of  Jamestown  Island,  Va.,  253; 
removinff  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions and  surveys,  254. 

In  thb  chabob  of  Majs.  Jambs  B.  Quinn  and  Thos.  L.  Casbt,  Cobtb  of  Engi- 


Harborat  Norfolk  and  its  approaches,  Ya.,  255;  Western  Branch  of  the  Elisabeth 
Biver,  Va^256;  Nansemond  Biver,  Va.,257;  Appomattox  Biver,  Ya.,  258;  harbor 
at  Cape  Charles  CStv,  Va.,  259;  Nandua  Creek,  Va.,  260;  waterway  from  Norfolk, 
Va.,  to  the  sounds  of  North  Carolina,  261;  inland  water  route  from  Norfolk,  Ya., 
to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  262:  Edenton  Bay,  N.  C,  263; 
Boanoke  Biver,  N.  C,  removing  sunken  vessels  or  craft  oDstructing  or  endangering 
navigation,  264;  examinations  and  survey,  265. 
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In  thx  ghabgk  of  Gaft.  E.  W.  Van  O.  Lucas,  Corps  of  Enoi 

Ocracoke  Inlet,  N.G.,265;  Fishing  Creek,  N.C.,266:  Pamlico  and  Tar  riven,  N.O., 
267;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C.,  268;  Neuse  Biver,  N.  C.,269; 
inland  waterway  between  Newbem  and  Beaufort,  N.G.,  270:  harbor  at  Beaufort, 
N.  C,  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  271;  New 
River,  N.  C,  272;  Black  River,  N.  C,  Northeast  (Cape  Fear)  River.  N.  C,  273;  Cape 
Fear  River  above  Wilmington,  N.  C,  Cape  Fear  River  at  and  below  Wilmin^n, 
N.  C,  274;  Town  Creek,  Brunswick  County,  N.  C,  275;  report  of  Board  of  Engi- 
neers on  examination  and  survey  for  harbor  of  refuge  at  or  near  Cape  Lookout, 
N.  C,  examinations,  276. 

In  THX  OHABQB  OF  MaJ.  K  H.  RuFVNBB  AMD  CaFT.  J.  0.  SaVFOBD,  OoBPS  OF 

Ekgimkbbs— 

Waccamaw  River,  N.  0.  and  S.  O,  277;  Little  Pedee  River.  8.  C,  278;  Great  Pedee 
River,  8.  C,  279;  Georgetown  Harbor,  8.  C,  280;  Win^  Bay,  8.  C.,  281;  Santee 
River,  8.  C,  283;  Wateree  River,  8.  C.  284;  Consuree  Kiver,  8.  C,  285;  Congaree 
River,  8.  C,  from  Gervais  8treet  Bridge,  Columbia,  to  Granby,  286;  Charleston 
Harbor,  including  Mount  Pleasant  and  8ullivBn  Island  shore,  8.  C,  287:  Wappoo 
Cut»  8.  C,  Beaufort  River,  8.  C,  289;  removing  sunken  vessels  or  craft  obstructmg 
or  endangering  navigation,  290;  examinations  and  surveys,  291. 

In  thb  oharob  of  Caft.  Casbiub  R  GnxnrB,  Cobfs  of  ENonnuBfr— 

8avannah  Harbor,  Ga.,  292;  8avannah  River,  Ga.,  294;  Savannah  River  above 
Augusta,  Ga.,  296;  Doboy  Bar,  Ga.,  Darien  Harbor,  Ga.,  297;  Altamaha  River, 
Ga.,  298;  Oconee  River,  Ga.,  299;  Ocmulgee  River,  Ga.,  301:  Brunswick  Harbor, 
Ga.,  302;  inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  303; 
Cumberland  Sound,  Gra.  and  Fla.,  804;  removiiuf  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  examinations  ana  surveys,  306. 

In  ths  ghabgb  of  Captb.  Thob.  H.  Rebs  and  C.  H.  MgEjnbibt,  Cobfs  of  Enoi- 


6t.  Johns  River.  Fla.,  307;  St.  Johns  River  at  Orange  Mills  Flats,  Fia.,  309;  Volusia 
Bar,  Fla.,  Ocklawaha  River,  Fla.^10;  St  Augustine  Harbor,  Fla.,  311;  Indian 
River,  Fla..  312;  harbor  at  Key  West,  Fla.,  314;  removing  the  water  hyacinth 
from  Florida  waters,  dredge  for  river  and  harbor  improvements  in  Florida,  315j 
report  of  Board  of  Engineers  on  examination  of  Biscayne  Bay,  Fla.,  from  Miami 
to  the  sea»  316. 

In  thb  chabob  of  Caftb.  Thos.  H.  Rbbs  and  Hbnbt  Jbbvbt,  Cobfs  of  Enoi- 


Caloosahatchee  River,  Fla.,  816;  Charlotte  Harbor  and  Peace  Creek,  Fla.,  317;  Sar- 
asota Bay,  Fla.,  318;  Manatee  Rivor  Fla.,  319;  Tampa  Bay,  Fla.,  321;  Hillsboro 
Bay,  Fla.,  823;  Andote  River,  Fla.,  Withlacoochee  River,  Fla..  324;  Suwanee  River, 
Fla.,  325;  removing  sunken  vessels  or  craft  obstructing  or  enoangering  navigation, 
examinations  and  surveys,  326. 

In  thb  chabob  of  Oaft.  0.  A.  F.  Flaolbb,  Cobfs  of  Enginbbbs— 

Carrabelle  Bar  and  Harbor,  Fla.,  328;  Apalachicola  Bay,  Fla.,  329;  Apalachloola 
River,  the  Cut-off ,  and  lower  Chipola  River,  Fla.,  330;  i^per  Chipola  River,  FU., 
from  Mariana  to  its  mouth,  331:  Flint  River,  Ga.,  332;  Chattahoochee  River,  Ga. 
and  Ala.,  333:  Choctawhatchee  River.  Fla.  and  Ala.,  335:  La  Grange  Bayou,  Fla., 
including  Holmes  River,  Fla.,  from  Vernon  to  its  moutn,  336;  harbor  at  Pensa- 
cola,  Fla.,  337;  Blackwater  River,  Fla.  and  Ala.,  338;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  339;  Alabama  River,  Ala.,  340;  Coosa  River,  Ga.  and  Ala., 
341,  operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River, 
Ga.  and  Ala.,  examinations  and  surveys,  343.  • 

In  thb  chabob  of  Maj.  Wm.  T.  Rossbll,  Cobfs  of  Enoinbbb»— 

Mobile  Harbor,  Ala.,  344;  Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and 
dams  on  Black  Warrior  Biver^la.,  Warrior  and  Tombigbee  rivers,  Ala.,  346;  Nox- 
ubee River,  Miss.,  Ptocagoula  River,  Miss.,  351;  Pascagoula  River  and  Horn  Island 
Harbor,  Miss.,  352:  Chickasahay  River,  Miss.,  353;  Leaf  River.  Miss.,  354;  channel 
from  Gulfport  to  Slup  Island  Harbor, Miss., Ship  Island  PasB^Miss., 355;  mouth  of 
Pearl  River,  Miss.,  Iwl  River,  below  Rockport,  Miss.,  356:  Pearl  River,  between 
Carthaoe  and  Jackson,  Miss.,  357;  Pearl  River,  between  Edinbuig  and  Carthage, 
Miss. ,  Bogue  Chitto,  La. ,  358;  removing  sunken  vessels  or  craft  obstructing  or  endui- 
gering  navigation,  examinations,  359. 
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In  tbm  ohabgs  of  Majb.  H.  M.  Adams  and  Jamrb  B.  Qthnn,  Corps  of  Engi- 


Inspection  of  the  iinproyement  of  the  South  Pass  of  the  Mississippi  River,  300;  Ch»- 
functe  River  and  Bogae  Falia,  La.,  361;  Tickfaw  River  and  its  tributaries,  La.,  362; 
Amite  River  and  Bayou  Manchac,  La.,  363;  dosing  crevasse  in  Pass  a  Loutre,  Mis- 
sissippi River,  improving  outlet  of  the  Mississippi  River,  365;  Bavou  Lafourche, 
La.,  967:  Bayou  Flaquemine,  Grand  River,  and  Pigeon  bayous.  La.,  369:  Bayou 
Oourtabiean^  La.,  871;  Bayou  Teche,  La.,  372;  channel,  bay,  'and  passes  of  Bayou 
Vennilion,  La.,  373;  Mennentau  River  and  tributaries,  La.,  374:  mouth  and  passes 
of  Calcasieu  River,  La.,  376;  Johnsons  Bayou,  La.,  removmg  tne  water  hyacinth. 
La.,  377;  mouths  of  Sabine  and  Nechee  rivers,  Tex.,  378;  Sabine  River,  Tex.,  379; 
harbor  at  Sabine  Pass.,  Tex,  380;  Homochitto  River,  Miss.,  382;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  surveys, 
383. 

In  thb  chabos  of  Caft.  C.  S.  RichA,  Cobfs  of  Enoinbbrs — 

Galveston  Harbor,  Tex.,  384;  deepening  the  channel  from  Gkilveston  Harbor  to 
Texas  City,  Tex.,  improving  Galveston  Ship  Channel  and  Buffalo  Bayou,  Tex.,  386; 
operating  and  care  of  Morgan  Canal,  Tex.,  Trinity  River,  Tex.,  388;  channel  in 
West  G&fveston  Bay,  T^x.,  389:  mouth  of  Brazos  River,  Tex.,  390;  improvement 
of  the  Brazos  River  between  velasco  and  Richmond,  West  Galveston  Bay  Chan- 
nel, Double  Bayou,  and  the  mouths  of  adjacent  streams,  391;  Brazos  River,  Tex., 
Aransas  Pass,  Tex.,  392;  ii-iproving  harbor  at  Brazos  Santia^,  Tex.,  393;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations 
and  surveys,  394. 

WESTERN  RIVERS. 
In  thb  ohabob  of  Majs.  J.  H.  Willabd  and  Thos.  L.  Casbt,  Cobps  of  Enqinbebs— 

Red  River,  La.,  Ark.,  and  Ind.  T.,  398:  Red  River  above  Fulton,  Ark.,  Cypress  Bayou, 
Tex.  and  La.,  401;  Ouachita  and  Black  rivers.  Ark.  and  La.,  402;  Bayou  Barthol- 
omew, La.  and  Ark.,  404;  Boenf  River,  La.,  406;  Tensas  River  and  Bayou  MaQon, 
La.,  406;  Yazoo  River.  Miss.,  407;  mouth  of  Yazoo  River  and  harbor  at  Vicks- 
buig.  Miss.,  408;  Tallahatchie  River,  Miss..  410;  B^^  Sunflower  RiVer,  Miss.,  411; 
water  gauges  on  the  Mississippi  River  and  its  prinapal  tributaries,  412;  examina- 
tions and  surveys,  414. 

In  thb  ohabob  of  Caft.  Robbbt  McGbbgob,  Cobfs  of  Enoinbbbs — 

Bemovinff  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  415;  Arkansas  River^Ark., 
416;  White  River,  Ark.,  418:  Upper  White  River,  Ark.,  419;  Buffalo  Fork  of  White 
River,  Ark.,  420:  Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  421;  Current 
River,  Ark.  and  Mo.,  422:  St  Francis  River,  Ark.,  423;  removing  sunken  vessels 
or  crait  obstructing  or  enoangering  navigation,  examinations  and  surveys,  424. 

In  thb  chabob  of  Caft.  Edw.  Bubr,  Corps  of  EKqinbbrs— 

Removiuff  snags  and  wrecks  from  the  Miasissipoi  River  below  the  mouth  of  the  Mis- 
souri luver,  425;  Mississippi  River,  between  Ohio  and  Missouri  rivers,  426;  harbor 
at  St  Louis,  Mo.,  428;  to  prevent  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  Beechridge,  above  Cairo,  HI.,  429;  examinatious  and 
surveys,  430. 

In  thb  chabgbof  Maj.  C.  McD.  Townsbnd,  Corps  of  Enginbebs— 

Operating  snag  boats  and  dredge  boats  on  Upper  MissisBippi  River,  431;  Mississippi 
River  Detween  Missouri  River  and  St  Fam,  Minn.,  43z:  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
improvement,  llL,  La  Crosse  Harbor,  Wis.,  4^;  examinations  and  survey,  484. 

In  thb  chabob  of  Maj.  F.  Y .  Abbot,  Cobfs  of  Enoinbbbs— 

Mississippi  River  between  St  Paul  and  Minneapolis,  Minn.,  434;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  435;  operating  and  care  of  reservoirs 
at  head  waters  of  Mississippi  -River,  Chippewa  River,  including  yellow  banks. 
Wis.,  St  Croix  River,  Wis.  and  Minn.,  487;  Minnesota  River.  Minn.,  438;  Red 
River  of  the  North,  Minn,  and  N.  Dak.,  439;  improvement  of  bar  at  mouth  of 
Warroad  River,  Minn.,  440;  gauging  Mississippi  River  at  or  near  St  Paul,  Minn., 
snrvev  of  Red  Lake  and  Red  Lake  River,  Minn.,  441;  survey  of  Otter  Tail  Lake 
■ad  Otter  Tail  River,  Minn.,  survey  of  Big  Stone  Lake  and  l^ake  Traverse,  Minn. 
and  8.  Dak.,  examinations  and  surveys,  442. 
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In  thb  ghasob  of  Libut.  Cok  Amob  SnoKNET,  Corps  ov  Esqikksbb,  FBrnDBST  ov 
THB  Missouri  Riysr  Commission — 

Examination  and  foryey  of  Missouri  Biyer  at  Hontsdale,  Mo.,  and  at  Napoleon,  Mo., 
443. 

In  THB  GHABGB  OF  CaFTB.  J.  C.  SaNFOKD  AND  H.  M.  ChITTENDBN,   CoBFS  OF   EnQI- 


Missonri  Riyer^  between  Stabbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  444;  unproying  Upper  Missouri  Riyer  by  snagmns,  Yellowstone  Biyer, 
Mont  and  N.  Dak.,  450;  examination  of  Sioux  Riyer,  S/Dak.,  451. 

In  thb  GHABGB  OF  LiBDT.  CoL.  M.  B.  Adams,  Corps  OF  Enqinebbs— 

Obion  Riyer,  Tenn.,  451;  improyement  of  Forked  Deer  Biyer,  Tenn.,  458;  Comber- 
land  Biyer,  Tenn.  and  Ky.,  454. 

In  thb  GHABGB  OF  Maj.  Dan  C.  Einqman,  Corps  of  Enoinbers— 

Tennessee  Biyer  system,  Tennessee  Biyer,  aboye  Chattanooga,  Tenn.,  458;  below 
Chattanooga,  Tenn.,  460;  operatinff  and  care  of  Muscle  Shoals  Canal,  Tennessee 
Biyer,  French  Broad  and  little  Rgeon  riyers,  Tenn.,  468;  Clinch  Riyer,  Tenn., 
465;  Elk  Biyer,  Tenn.  and  Ala.,  467;  examinations  and  suryeys,  468. 

In  thb  GHABGB  OF  MaJ.  Wm.  H.  BiXBT,  CoBFS  of  ENGllnEBBS— 

Ohio  Biyer,  469;  operating  snag  boat  on  the  Ohio  Biyer,  472;  operating  and  care  of 
Dayis  Island  Dam,  Ohio  Biye£.  near  Pittsburg,  Pa.,  moyable  dams,  Ohio  Biyer, 
478;  suryey  of  Licking  Biyer,  Ky.,  examinations  and  suryejrs,  476. 

In  thb  GHABGB  OF  Maj.  Chab.  F.  Powbll,  Cobfs  of  Enqinbbbs — 

Monongahela  Biyer,  W.  Va.,  477;  Monongahela  Biyer,  PkL,  478;  operating  and  care 
of  locks  and  dams,  Monongahela  Biyer,  480;  harbor  at  Pittsburg,  Pa.,  481;  locks 
and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny 
Biyer,  483;  Allegheny  Biyer,  Pa.,  485;  suryey  of  West  Fork  Biyer,  W.  Va.,  exam- 
ination of  Youghiogheny  Biyer,  Pa.,  486. 

In  thb  GHABGB  OF  Capt.  H.  F.  Hodgbs,  Cobfs  of  Enginbebs — 

Muskingum  Biyer,  Ohio.  487;  operating  and  care  of  locks  and  dams  on  Muskinffom 
JEUyer,  Ohio,  488;  Little  Kanawha  Biyer,  W.  Va.,  489;  operating  and  care  of  lock 
and  dam  on  Little  Kanawha  Biyer,  W.  Va.,  Kanawha  Biyer,  W.  Va.,  490;  operat- 
ing and  care  of  locks  and  dams  on  Kanawha  Biyer,  W.  Va.,  492;  Elk  Biyer,  W. 
Va.,  493;  Gauley  Biyer,  W.  Va.,  494;  Guyandot  Biyer,  W.  Va.,  495;  Big  Sandy 


Biyer,  W.  Va.  and  Ky.,  496;  operatins  and  care  of  lock  and  dam  on  Big  Sandy 
Biyer,  W.  Va.  and  Ky..  Tn^  Fork  of  Big  Sandy  Biyer^  W.  Va.  and  Ky.,  498; 
Leyisa  Fork  of  Big  Sandy  Biyer,  Ky.,  499;  Kentucky  Biyer,  Ky.,  500;  operating 


and  care  of  locks  and  dams  on  Kentucky  Biyer,  Ky.,  502;  examinations  and 
suryey,  503. 

In  thb  GHABGB  OF  CaFT.  GbO.  A.  ZiNN,  CoBPS  OF  EnGINBBBS— 

Falls  of  the  Ohio  Biyer  at  Louisyille,  Ky.,  operating  and  care  of  Louisyille  and  Port- 
land Canal,  506;  Wabash  Biyer,  Ind.  and  111.,  50/;  operating  and  care  of  lock  and 
dam  at  Grand  Bapids,  Wabash  Biyer,  508;  White  Biyer.  Ind.,  Lo<^  No.  2,  Green 
Biyer  at  Bumsey^  Ky.,  509;  Green  Biyer  aboye  the  mouth  of  the  Big  Barren  Biver, 
Ky.,  510;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  riyers,  Ky., 
Bough  Biyer,  Ky.,  511;  operatiiig  and  care  of  lock  and  dam  on  Bough  Biyer,  Ky., 
examinations,  512. 

LAKE  BIVEBS  AND  HABBOBa 

In  thb  GHABGB  OF  Maj.  Clinton  B.  Sbabs,  Cobps  of  Bnginxbbs— 

Harbor  at  Grand  Mands,  Minn.,  harbor  at  Agate  Bay,  Minn.,  518;  harbor  at  Duluth, 
Minn.,  and  Superior,  Wis^514;  harbor  at  AshlandL  Wis.,  516:  harbor  at  Ontona^n, 
Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Ba^  to  Lake  Superior, 
Mich.,  517;  operating  and  care  of  waterway  across  Keweenaw  Point  from  Keweenaw 
Bay  to  Lake  Superior,  Mich..  518;  harbor  at  Marquette,  Mich.,  harbor  of  refuge, 
Muqaette  Bay,  Mich.,  519;  narbor  of  refuge  at  Grand  Marais,  Mich.,  520;  ezami- 
nationi  and  BiiiTey,  52L 


Digitized  by  VjOOQIC 


ooNTBirrs.  VII 

IX  THX  CHARGS  OF  GaFT.  J.  G.  WaBKBN,  GoRPS  OF  EnQINBEBS-- 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  622;  Oconto 
Harbor,  Wis.,  523;  Green  Bay  uiarbor,  Wis.,  624;  Stoi^geon  Bay  and  Lake  Mich- 
igan Ship  Oanal^  Wis.,  626;  operating  and  care  of  Stoigeon  Bayand  Lake  Michigan 
l^p  Oui^  Wis.,  Stoigeon  Bay  Canal,  harbor  of  refuge,  Wis.,  626;  Ahnapee 
Harbor,  Wis.,  627;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  528; 
Manitowoc  Harbor,  Wis.,  629;  Sheboygan  Harbor,  Wis.,  630;  Port  Washington 
Harbor,  Wis.,  harbor  of  refuge,  Milwaukee,  Wis.,  5i31;  Milwaukee  Harbor,  Wis., 
632;  South  Sitilwaukee  Harbor,  Wis.,  Racine  Harbor^t^is.,  633;  Kenosha  Harbor, 
Wis.,  634;  Waukegan  Harbor,  ID.,  635;  Fox  River,  Wis.,  636;  operating  and  care 
of  locks  and  dams  on  Fox  River,  Wis.,  637;  examinations  and  surveys,  638. 

In  thb  chabgb  of  Majb.  W.  L.  Mabbhall  and  J.  H.  Wiu^aed,  Gobfs  of  Enqi- 


Chicago  Harbor,  111., 540;  Chicago  River,  111^541;  Calumet  Harbor,  111.,  542;  Calu- 
met River,  111.  and  Ind. ,  644;  Hunois  River,  111. ,  646 ;  operating  and  care  of  Lagntn^ 
and  KampeviUe  locks,  Illinois  River,  and  approaches  thereto,  Illinois  and  Missis- 
sippi Canal,  111.,  646;  operating  and  care  of  Illinois  and  Mississippi  Canal,  canal 
around  lower  rapids  of  Rock  River,  at  Milan,  111.,  surve;^  of  Upper  Illinois  and 
Lower  Deeplaines  rivers^  HI.,  with  view  to  extend  navi^tion  from  lUinois  River  to 
Lake  Michigan,  near  Chic^o,  111^  549;  examination  and  survey  of  Chicago  River, 
HL  ,  examination  of  Rock  River,  111. ,  560. 

In  thb  chabob  of  Caft.  Chbsteb  Habding,  Cobfb  of  Enoinbbbs — 

Michigan  City  Harbor,  Ind.,  550;  St  Joseph  Harbor,  Mich.,  652;  St  Joseph  River, 
Mien.,  663;  South  Haven  Harbor,  Mich.,  554;  Sauspatuck  Harbor,  Mich.,  565;  Kal- 
amazoo River,  Mich.,  556;  Holland  (Black  LakeJ  Harbor,  Mich.,  Grand  Haven 
Harbor,  lilich.,  557;  Grand  River,  Mich.,  658;  Muskegon  Harbor,  Mich.,  569; 
White  Lake  Harbor,  Mich.,  560;  Pentwater  Harbor,  Mich.,  661;  Ludington  Harbor, 
Mich.,  562;  Manistee  Harbor,  Mich^563;  harbor  of  refuge  at  Portage  Lake,  Man- 
istee County,  Mich..  564;  Frankfort  Harbor,  Mich.,  565;  Charlevoix  Harbor,  Mich. , 
666;  Petoskey  Harbor,  Mich.,  removing  sunken  veesels  or  craft  obsfarncting  or 
endangering  navigation,  568;  examinations,  669. 

In  thb  chabob  of  Lixut.  Col.  G.  J.  Ltdbckbb,  Cobps  of  Enoinkebs — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  569;  St  Marys  River  at  the  &lls,  Mich.,  670;  operating  and  care  of  St 
Marvs  Falls  Canal,  Mich.,  671;  Hay  Lake  Channel.  St  Marys  Kiver,  Mich.,  673; 
Cheooygan  Harbor.  Mich.,  574;  Alpena  Harbor  rThunder  Bay  River),  Mich.,  676; 
Saginaw  River,  Mien.,  676;  Sebewamg  River.  Mien.,  577:  harbor  of  refuge  at  Sand- 
b^ch.  Lake  Huroni  Mich.,  578;  mouth  of  Black  River,  Mich.,  579;  Black  River  at 
Port  Huron,  Mich.,  580;  Fine  River.  Mich..  581;  Belle  River,  Mich.,  St  Claur 
Flats  Canal,  Mich.,  682;  operating  and  care  oi  St  Clair  Flats  Canal,  Mich.,  Clinton 
River,  Mich.,  583;  Detroit  River,  Midi.,  584;  Rouge  River,  Mich.,  686;  examina- 
tions and  BOTvejB,  687. 

In  thb  chabob  of  Col.  Jabxd  A.  Smith,  Cobps  of  Enoinbers— 

Monroe  Harbor,  Mich,  588;  Toledo  Harbor,  Ohio,  589;  Port  Clinton  Harbor^  Ohio, 
590;  Sandusky  Harbor.  Ohio,  591;  Huron  Harbor,  Ohio,  693;  Black  River  (Lorain) 
Harbor,  Ohio,  694;  Cleveland  Harbor,  Ohio,  595;  Fairport  Harbor,  Ohio,  698; 
Ashtabula  Harbor,  Ohio,  600;  Conneaut  Harbor,  Ohio,  601;  removing  sunken  ves- 
sels  or  craft  obstructing  or  endangering  navigation,  603;  examinations,  604. 

Ik  thb  chabob  of  Maj.  Thomas  W.  Stmonb,  Corps  of  Enoinbbbs — 

Harbor  at  Erie,  Ba.,  604;  harbor  at  Dunkirk,  N.  Y.,  605;  harbor  at  Buffalo,  N.  Y., 
606;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor.  N.  Y.,  608;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  609;  Niagara  River  from  Tonawanda  to 
Port  Day,  N.  Y.,  610;  examinations  and  surveys,  611. 

In  thb  chabob  of  Maj.  Thomas  W.  Stmons  and  Caft.  Gbaham  D.  Fttgh,  Cobfs 
OF  Enoinbbbs — 

Harbor  at  Wilson,  N.  Y.,  harbor  at  Charlotte,  N.  Y.,  612;  harbor  at  Pultneyville, 
N.  Y.,  613;  harbor  at  Great  Sodus  Bay,  N.  Y.,  harbor  at  littie  Sodus  Bay.  K.  Y., 
614;  harbor  at  Oswego,  N.  Y.,  615;  harbor  at  Cape  Vincent,  N.  Y.,  616;  shoals  in 
the  St  Lawrence  River  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  617; 
harbor  at  O^ensburg,  N.  Y.,  618;  removing  sunken  veesels  or  eraft  obstructing 
or  endiuDgenng  uiTigatkm,  examinations,  619. 
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PACIFIC  COAST. 

IV  THB  GKABOB  OF  OaPT.  JaIOB  J.  MSYLER,  COBFS  OF  EnOINKKBB— 

San  Diego  Harbor,  Cal.,  619;  deep-water  harbor  at  San  Pedro  Bay»  Cal.»  621,  Wil- 
mington Harbor,  CaL,  622;  San  Lais  Obispo  Harbor,  Cal.,  623;  ezaminationa,  624. 

Ik  THB  GHABGB  OF  LiSDT.  CoL.  Wm.  H.  HbUBB,  CoBPB  OF  EnOINBBBS— 

Harbor  at  Alviao,  Cal.,  624;  harbor  at  San  Frandsoo,  Cal.,  625;  Oakland  Harbor, 
Cal.,  626;  San  Joaquin  River,  Cal.,  Mokelunme  River,  Cal.,  627;  Sacramento  and 
Feather  rivers,  Cal.,  628;  Sacramento  River,  Cal.,  629;  Napa  River,  Cal.,  630;  Pet- 
aluma  Creek,  Cal.,  631;  Humboldt  Harbor  and  Bay,  CaL,  632;  eTaminationa  and 
Borveyfl,  633. 

In  THB  GHABOB  OF  Capt.  Wm.  W.  Habtb,  Cobfb  OF  Enoinbbbs — 

Port  Orford  Harbor,  Oreff.,  634;  Coquille  River,  Oree.  (general  improvement),  636; 
Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Pointy  638;  entrance  to  Cooe 
Bay  and  Harbor,  Oreg.,  640;  harbor  at  Cooe  Bay,  Oreg.  (dredging),  642;  Coo6 
River^  Oreg.,  644;  mouth  of  Siuelaw  River,  Oreg.,  646;  Yaouina  Bay,  Oreg^646; 
Yaquina  Biay.  Ores.,  examination,  649;  Tillamook  Bay  and  Bar,  Oreg.,  650;  Upper 
Columbia  ana  Snake  Rivera,  Oreg.  and  Wash.,  652;  Columbia  River  at  Three-mile 
Rapids,  and  construction  and  equipment  of  a  boat  railway  from  the  foot  of  The 
Dalles  Rapids  to  head  of  Celilo  Falls,  Oreg.  and  Wash.,  655;  canal  at  the  Cascades, 
Columbia  River,  Oreg^i  658;  operating  and  care  of  canal  and  locks  at  the  Cas- 
cades of  the  Columbia  River,  Or^.,  Columbia  River,  between  Vancouver,  Wash., 
and  mouth  of  Willamette  River,  661;  Clearwater  River,  Idaho,  664;  examina- 
tions, 665. 

In  THB  GHABGB  OF  CaFTB.   W.   0.   LaHOFTIT  AND  Wm.   W.   HaBTB,   CoBPS  OF  EnOI- 


Long  Tom  River.  Oreg.,  666;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  667;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  669; 
Columbia  River,  Oreg.,  below  Tongue  Point,  670;  mouth  of  Columbia  River,  Oreg. 
and  Wash.',  671;  Clatskanie  River,  Oreg.,  672;  Lewis  River,  Wash.,  673;  Cowlitz 
River,  Wash.,  674;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  examina- 
tions and  surveys,  675. 

In  THB  GHABGB  OF  CaFT.  HaBBT  TaTLOR,  CoRFS  OF  EnOINEBBS — 

Willapa  River  and  Harbor,  Wash.,  676;  Grays  Harbor  and  bar  entrance.  Wash., 
678;  Chehalis  River,  Wash.,  680;  Puget  Sound  and  its  tributary  waters,  Wash., 
681;  harbor  at  Olympia,  Wash.,  683;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  684;  Everett  Harbor,  Wash.,  686;  Swinomish 
Slouffh,  Wash.,  687;  Okanogan  River,  Wash.,  689;  Pend  Oreille  River,  Wash., 
690;  Kootenai  River,  Idaho,  between  Booners  Ferry  and  the  international  bound- 
ary line^  691;  Flathead  River,  Mont,  examinations  and  survey,  692. 

MISCELLANEOUS. 

EXAMINATIONS,    SURVEYS,    AND   CONTINGENCIES    OF  RIVERS   AND 

HARBORS 693 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Loot.  Oommandbb  Johk  C.  Fbbmont,  U.  S.  N.,  Supbbvisob 603 

MISSISSIPPI  RIVER  COMMISSION 694 

MISSOURI  RIVER  COMMISSION 695 

CALIFORNIA  DEBRIS  COMMISSION 696 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Thder  authority  ofgpecial  ads  of  Congresi,'—(  1 )  Bridges  of  Escambia  Comity,  Ala. ,  across 
Conecuh  River  at  Hendleys  Ferry,  near  Brewerton,  and  at  Parkers  Ferry,  (2) 
bridge  of  the  Rutland-Cana^an  Railroad  Compan  v  acroes  Lake  Champlain  between 
Albui);,  Vt,  and  Champlain,  N.  Y.,  at  Rouse  Point,  (3)  bridce  of  the  Union  Rail- 
road Company  across  MononKahela  River  between  Mifflin  ancl  Rankin,  Pa.  (at  Car- 
.rie  Furnaces),  (4)  bridge  of  Uie  city  of  Drayton,  N.  Dak.,  across  Red  River  of  the 
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NoiilL  (5)  bridge  of  Mr.  Fnnkmtch  across  fldi^  (6)  bridge  of  the 

dty  01  Cambridge,  Mass.  (West  Boston  Bridse),  acroas  Charles  River  between  Baa- 
ton  and  Cambridige,  Mass.,  (7)bridge  of  the  Ohio  Valley  Electric  Railway  Company 
acroes  Big  Sandy  River  from  Kenova.  W.  Va.,  to  Catlettsbnrg,  Ky.,  607;  (8)  bridge 
of  the  8hrevepK>rt  and  Red  River  Valley  Railway  Company  across  Red  River  at  or 
near  Alexandria^  La.,  (9)  bridge  of  the  Minnesota  and  (mtario  Bridse  Company 
across  Rainy  River,  Minn.,  (10}  bridge  of  T^lahatchie  Coonty,  Miss.,  across 
Tallahatchie  lUver  near  Swan  Lake,  (11)  bridge  of  the  Natchitoches  Railway  and 
Constniction  Company  across  Red  River  at  Grand  Ecore.  La.,  (12)  bridge  of  the  St 
Charles  and  St  Louis  County  Brid^  Company  across  MissouriRiver  at  St  Charles, 
Mo.,  (13)  Cape  Nome  Transportation,  Bndge  and  Development  Company's  bridge 
across  Snake  River  at  Nome  City,  Alaska,  688. 

IMder  authority  of  State  totM. — ( I)  Bridge  of  the  dty  of  Boston  (Chelsea  Bridse)  acrosi 
Mystic  River  between  Boston  and  Chelsea,  Mass..  (2)  bridge  of  St  Martm  Parish, 
La. ,  across  Bayou  Teche  at  Bulliards  Cove,  698;  (3)  bridge  of  Mr.  J.  B.  Levert  across 
Bayou  Teche  at  St  Johns  Plantation,  parish  of  St  Martin.  La.,  (4)  bridge  of  the 
Highland  Park  Bridse  Company  acroes  Allegheny  River  from  a  jwint  at  or  near 
Highland  Park,  Pittsburg,  Pa.,  to  Sharpsbun,  Pa..  (5)  bridge  of  Kins  County, 
Wash.,  across  Snoqualmie  River  at  Novelty,  (6)  bndge  of  the  dty  of  Milwaukee, 
Wis.,  across  Kinnickinnic  River  at  Lincoln  avenue,  u)  bridge  of  the  dtv  of  Mil- 
waukee, Wis.,  across  Milwaukee  River  at  Broadway,  (8)  bridge  of  the  Lake  Shore 
and  Michigan  Southern  Railway  Company  across  Maumee  River  at  Toledo,  Ohio, 
(9)  bridee  of  the  Louisville  and  Nashville  Railroad  Company  acroes  Tensas  River 
near  Mobile,  Ala.,  (10)  bridge  of  Wahkiakum  County,  Wasn.,  across  Deep  River, 

ill)  bridge  of  Sacramento  County,  Cal.,  across  Geoiviana  Slough  at  Walnut  Grove, 
12)  brid^  of  the  Kanras  City,  Shreveport  and  Gulf  Railway  Company  across  Houa- 
ton  River  m  Calcasieu  Parish,  La.,'  (13)  bridge  of  the  Baltimore  and  Ohio  Railroad 
Company  acroes  Calumet  River  at  South  Chicago,  IlL,  (14)  bridae  of  the  Clearwater 
Short  Line  Railway  Company  across  Clearwater  River  near  £uniah,  Idaho,  (L6) 
bridge  of  the  Ohio  and  Kentucky  Railway  Company  across  the  North  Fork  of  Ken- 
tucky River;  (16)  bridge  of  the  Carrollton  Electric  Railway  and  Bridge  Company 
acroes  Kentucky  River  at  Carrollton,  Ky.,  699;  (17)  bridge  of  KingCounty,  Wash., 
across  Snoqualmie  River,  near  Tolt,  (18)  bridge  of  tne  Charleston  Consolidated  Rail- 
way, Gas  and  Electric  Company  (successor  to  the  Charleston  and  Seashore  Railroad 
Comnanv)  aciross  Breach  Inlet,  8.  C,  between  Sullivan  Island  and  Long  Island, 
(19)  bridge  of  the  city  of  Hoquiam,  Wash.,  across  Uoquiam  River,  (20)  bridse 
of  the  Bergen  County  Traction  Company  across  Hackensack  River  at  Hackensack, 
N.  J.,  (21 )  bridge  of  the  townships  of  Springwells  and  Eoores,  Mich.,  across  Rouse 
River  at  Fort  street  (22)  bridge  of  Mobile  County.  Ala.,  across  Three-mile  Creek, 
near  Mobile,  Ala.,  (2d)  bridge  of  the  dty  of  New  York  (bridge  No.  3)  across  East 
River,  N.  Y.,  (24)  bridge  of  the  Clearwater  Valley  Railroad  Company  across  Clear- 
water River,  near  the  mouth  of  Lapwai  Creek,  Idaho.  (25)  temporary  brid^  of 
the  dty  of  Boston,  Mass.,  across  Mystic  River,  (26)  bridge  of  the  Koriolk  Railway 
and  Lisht  Company  across  Tanners  Creek,  near  Norfolk,  Va.,  (27)  bridg 


k,  (27)  bridges  of  the 


Guyandot  Valley  Railway  Company  across  Guyandot  River^  W.  Va.,  (28)  bridge 
of  KingCounty.  iVaah.,  across  Duwamish  River,  700;  (29)  bndge  of  the  New  York 
Bay  Railroad  Company  across  Passaic  River,  N.  J.,  fSO)  bridge  of  the  Pittsburg 
ana  Lake  Erie  Railroad  Company  across  the  back  cnannel  of  Ohio  River  from 
Flemins  Park  to  head  of  Neville  Island,  Pa.,  (31)  bridge  of  the  dty  of  Chiea^ 
acroes  the  South  Branch  of  Chicago  River  at  Canal  street,  (32)  bridge  of  the  Morris 
and  Essex  Railroad  Company  across  Hackensack  River,  N.  J.,  (33)  bridge  of  the 
city  of  Milwaukee,  Wis.,  across  Milwaukee  River,  connecting  Grand  avenue  and 
Wisconsin  street,  Milwaukee,  (34)  brid^  of  the  Pittsburg  and  Lake  Erie  Railroad 
Companv  across  the  back  channel  of  Ohio  River  at  the  lower  end  of  Neville  Island, 
Pa.,  (35j  bridge  of  the  dty  of  Boston,  Mass.,  across  Fort  Point  Channel  (Broad- 
way Bndffe),  (36)  bridse  of  the  dty  of  Chicago,  111.,  acroes  Calumet  River  at 
Ninety-fifth  street,  (87)  Dridse  of  Burlington  County,  N.  J.,  acroes  Rancocas  Creek 
at  Delanco,  (38 1  bridse  of  Benton  Countv,  Greg.,  across  Long  Tom  River  at 
Bundys,  (39)  bndge  of  the  California  and  Northern  Railway  Company  across  the 
Eureka  Slough,  in  Humboldt  County,  Cal.,  701. 

AU€raHans.^Bndge  of  the  Chicago  and  West  Michigan  Railway  Company  (Pore 
Marquette  Railroad)  across  Kalamazoo  River  at  New  Richmonti,  Mich.,  702. 

BRIDGES  OBSTRUCTING  NAVIGATION, 

(1)  Bridge  of  the  Chicago  and  West  Michisan  Railway  Company  acroes  Kalamaaoo 
River  at  New  Richmond,  Mich.,  (2)  bridge  of  the  dty  of  Xfew  Haven  and  town 
of  Orange,  Conn.,  across  West  River  at  Kimberly  avenue,  (3)  bridge  of  the  Stor- 
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geon  Bay  Bridge  Company  acroaa  Sturgeon  Bay»  Wis.,  (4)  bridge  of  the  townshipB 
of  Eoorse  and  Springwellfl,  Mich.,  across  Booge  River  at  Diz  avenae,  702;  (4) 
bridge  of  the  Choctaw,  Oklahoma  and  Gulf  Railroad  Company  across  Cache  River. 
Ark.,  (6)  bridge  of  the  Kensington  and  Tacony  Railroad  (Pennsylvania  Railroad 
Company)  across  Frankford  Creek,  Fa.,  703. 

BRIDGES  AT  WASHINGTON,  D.  C. 
In  the  chargb  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  ENannnBs— 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  703;  memorial  bridge,  704. 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  INCREASING 
THE  WATER  SUPPLY  OF  WASHINGTON.  D.  C^  INVESTIGATING  THE 
WATER  SUPPLY  OF  WASHINGTON,  D.  0.,  AND  WASHINGTON  AQUE- 
DUCT, D.  C,  FILTRATION  PLANT. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers — 

Washin^n  Aqueduct,  705:  increasing  the  water  supply  of  Washington,  D.  C,  707; 
investigating  water  supply  of  Washington,  D.  C,  Washington  Aqueducti  District 
of  Columbia,  filtration  plant,  709. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  Theo.  A.  Bingham,  U.  S.  Asmt  ..••• 710 

NORTHERN  AND  NORTHWESTERN  LAKES 711 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES. 

In  the  charge  of  Caft.  H.  M.  Chaitenden,  Corps  of  Engineers 716 

RECONNAISSANCES,  EXPLORATIONS,  AND  WORK  IN  THE  FIELD.....  718 

MAPS 721 

MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 

FORK  OF  SNAKE  RIVER,  WYO 721 

MONUMENT  TO  SERQT.  CHARLES  FLOYD. 

In  the  charge  of  Caft.  J.  C.  Sanford,  Corps  of  Engineers 722 

OFFICERS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS ..  723 

FOBTIFICATIONS,  ETC. 

APPENDIX  No.  1. 

REPORT  OF  THE  BOARD  OF  ENGINEERS 727 

APPENDIX  No.  2. 
REPORT  OF  TEEE  BOARD  ON  TORPEDO  SYSTEM 731 

APPENDIX  No.  3. 

FORTIFICATIONS,  FISCAL  YEAR  1899-1900. 

(A)  CoAOT  of  Maine.     (In  the  chai^  of  Maj.  8.  W.  Roessler,  Corps  of  Engi- 

neers.)— 733. 

(B)  Portsmouth.  N.  H.     (In  the  charge  of  Majs.  &  W.  Roeaaler  and  W.  L.  Fisk, 

Corps  of  Engineers. )— 768. 
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(C)  BofiTOM  Habbob,  Mass.     (In  the  charge  of  Ool.  C.  R.  Sater,  Corps  of  Engi- 

neers. ) — ^773. 

(D)  Southeast  Ck>AST  of  Massachusetts  and  Rhodb  Island  at  New  Bedford, 

Mass.,  and  Newport,  R.  I.     (In  the  charge  of  Maj.  D.  W.  Lockwood,  Ck>rps 
of  Engineers. )  —791. 

(E)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut.     (In 

the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.) — 814. 

iF)  New  York.  N.  Y.  (In  the  charge  of  Lieut  CoL  W.  H.  H.  Benyaurd,  Majs, 
H.  M.  Adams,  W.  L.  Marshall,  and  Jno.  G.  D.  Knight,  Corps  of  Engineers.) — 
827. 

vQ)  Delaware  Riter,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Lieut  Col.  C.W. 
Raymond,  and  Lieut  Spencer  Crosby,  CJorps  of  Engineers. ) — 842. 

(H)  Baltimore,  Md.  (In  the  charge  of  Lieut  Col.  O.  H.  Emsi  and  lieut  Charles 
W.  Eutz,  Corps  of  Engineers.)— 866. 

(I)  Washington,  D.  U.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers. ) — 876. 

(J)  Hampton  Roads,  Va.  (In  the  chaige  of  Majs.  Thos.  L.  Casey  and  James  B. 
Quinn,  Corps  of  Engineers.)— ^6. 

(K)  Coast  of  North  Carolina.  (In  the  charge  of  Capt  E.  W.  Van  C.  Lucas,  Corps 
of  Engineers.)— 897. 

(L)  CoAjsrr  of  South  Carolina.  (In  the  charge  of  Maj.  E.  H.  Rufiner  and  Capt 
J.  C.  Sanford,  Corps  of  Engmeers.)— 911. 

(M)  CoAOT  OF  Georgia  and  of  Cumberland  Sound,  Ga.  and  Fla.  (In  the  chaige 
of  Capts.  Gassius  E.  Gillette  and  C.  H.  McKinstry,  Corps  of  Engineers.)— 917. 

(N)  East  Coast  of  Florida  and  of  Key  West,  Fla.  (In  the  charge  of  Capts.  C.  H. 
McKinstry  and  Thos.  H.  Rees,  Corps  of  Engineers. )— 923. 

(G)  Tampa  Bat,  Fla.  (In  the  charge  of  Capts.  Henry  Jervey  and  Thos.  H.  Rees, 
Corps  of  Engineers. ) — 929. 

(P)  Pensaoola,  Fl\.  ( In  the  charge  of  Capt  C.  A.  F.  Flagler,  Corps  of  Engineers.) — 
939. 

(Q)  Mobile  and  MibsibsipM  Sound.  (In  the  charge  of  Maj.  Wxzl  T.  Rossell,  Corps 
of  Engineers.) --943. 

(R)  New  Grlban&  La.,  and  Sabine  Pass,  Tex.  (In  the  charge  of  Majs.  James  B. 
Quinn  and  H.  M.  Adams,  Corps  of  Engineers.) — ^952. 

(S)  Galvbkton,  Tex.  (In  the  charge  of  Capt  C.  S.  Rich6,  Corps  of  Engineers.)— 
968. 

(T)  Lake  Ports.  (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut  Col.  G.  J.  Lydecker, 
Maj.  Thomas  W.  Symons,  and  Capt  Graham  D.  Fitch,  Corps  of  Engineers.  )— 
973. 

(TJ)  San  Diego,  Cal.  (In  the  chaige  of  Capt  James  J.  Meyler,  Corps  of  Engi- 
neers.)—974. 

(V)  San  Franciscx),  Cal.  (In  the  charge  of  Lieut  Col.  Wm.  H.  Heuer  and  Maj. 
Chas.  E.  L.  B.  Davis,  Corps  of  Engineers. )— 980. 

(W)  Mouth  of  Columbia  Riybr,  Greg,  and  Wash.  (In  the  charge  of  Capts.  W.  C. 
Langfitt  and  Wm.  W.  Harts,  Corps  of  Engineers.)— 1018. 

(X)  Pugxt  Sound,  Wash.  (In  the  charge  of  CSipt  Harry  Taylor,  Corps  of  Engi- 
neers.)— 1026. 

APPENDIX  No.  4. 

REPORT  OF  MAJ.  JOHN  Q.  D.  KNIGHT,  CORPS  OF  ENGINEERa 

Post  of  Fort  Totten,  N.  Y.,  1045;  United  States  Engineer  School,  1047;  Battalion  of 
Engineers,  1050;  fehigineer  Depot,  1052;  equipment  of  engineer  troops,  1059;  state- 
mi^  of  fondfly  1004;  new  appropriations,  estimates,  1067. 

PART  I. 

RIVERS  AND    HARBORS. 

APPENDK  A. 

REPORT  OF  MAJ.  8.  W.  ROESSLER,  CORPS  OF  ENGINEERa 

IifPBoysiaDffis.— Lahec  Channel.  Me.,  1074;  Moosabec  Bar,  Me.,  1075:  Narraguagos 
River,  Me.,  1077;  breakwater  n-om  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  1079;  harbor  at  Sullivan  Falls,  Me.,  1080;  Union  River,  Me.,  1081:  Bagaduce 
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BiT6r,  Me.,  1084;  Penobecx)!  Biver,  Me.,  1086;  harbor  at  Rockland,  Me.,  1089;  Oar- 
Ten  Harbor.  Vinal  Hayen,  Me.,  1092;  Geoi^ges  River,  Me.,  1098;  Kennebec  River, 
Me.,  1096:  Portland  Harbor,  Me.,  1097;  removing  Bonken  veaeels  or  craft  obetruct- 
ing  or  enoangering  navigation,  1100. 

ExAJONATioNB  Aio)  BuBVBYs. — rcnobscot  River,  Me.,  at  and  near  Backeport  Nar^ 
rows,  1101:  Backeport  Harbor,  Me.,  1103;  mouth  of  EendoBkeag  River,  Me., 
1108;  Oamden  Harbor,  Me.,  1111;  Boothbay  Harbor,  Me.,  1117;  Kennebec  River, 
Me.,  between  Gardiner  and  AuguBta,  1121;  Farkem  Head  Harbor  and  Channel, 
Kennebec  River.  Me.,  1131. 

Habbob  LiNn.~Rockland  Harbor,  Me.,  1138. 

APPENDEK  B, 
REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Ikfbovskbntb. — Saco  River,  Me.,  1143;  harbor  at  Cape  Porpoise,  Me.,  1146;  Cocheco 
River,  N.  H.,  1147:  Exeter  River,  N.  H.,  1149;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  1151;  Newburyport  Harbor,  Mass.,  1153;  Merrimac  River,  Maas..  1155; 
Powow  River,  Mass.,  1157;  Eesez  River,  Mass.,  1159;  hart>or  of  refuge,  Sanoy  Bay, 
Cape  Ann,  Maas.,  1161;  harbor  at  Gloucester,  Mass.,  1164;  harbor  at  Manchester, 
Mass.,  1167;  sea  wall  at  Marblehead,  Mass.,  1168;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  11^. 

EzAMiNATioMs  AND  SoBviE7& — ^Pull-and-w-damned  Point,  Portsmouth  Harbor,  N.  H., 
1170;  Isles  of  Shoals,  Me.  and  N.  H.,  1172;  piers  and  breakwater  at  Rockport, 
Mass.,  1177;  Beverly  Harbor,  Mass.,  1182;  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann^  Mass.,  1184. 

APPENDES:  C. 
REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Imfbovehbhtb.— Harbor  at  Lynn,  Mass.,  1189;  Mystic  and  Maiden  rivers,  Mass., 
1191;  Mystic  River,  Mass.,  below  the  mouth  of  Island  End  River,  1193;  harbor  at 
Boston,  Mass.,  1194;  Town  River,  Maas.jl203;  Weymouth  River,  Mass.,  1204;  har- 
bor at  Scituate,  Mass.,  1206;  Duxbury  Harbor,  Mass.,  1209;  harbor  at  Plymouth, 
Mass.,  1210;  harbor  at  Provincetown,  Mass.,  1214;  harbor  at  Chatham,  Mass.,  1217; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1218. 

Examinations  and  Subvkt.— Winthrop  Harbor,  Mass.,  1219;  Cohnmot Harbor, Mass., 
1221;  Sandwich  Harbor,  Mass.,  1224. 

Habbob  Linbs.— Charles  River,  at  Cambridge,  Mass.,  1225. 

APPENDIX  D. 
REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

IiCFBOVBicBNTB. — Harbor  of  refuge  at  Hjrannis,  Mass.,  1234;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  1236;  Vineyard  Haven  Harboi)  Mass.,  1240;  Woods  Hole  Channel, 
Maaa..  1242;  New  Bedford  Harbor,  Mass.,  1245;  Taunton  River,  Mass.,  1248;  Sakon- 
net  River,  R.  L,  1261;  Sakonnet  Pomt  Harbor,  R.  L,  1252;  Pawtucket  River,  R.  I., 
1254;  Providence  River  and  Narragansett  Bay,  R.  I.,  1257;  Green  Jacket  Shoal, 
Providence  River,  R.  I..  1260;  Wlckford  Harbor,  R.  I.,  1261;  Fall  River  Harbor, 
Mass.,  1263;  Newport  Harbor,  R  I..  1265:  harbor  of  refuge  at  Point  Judith,  R.  I., 
1269;  entrance  to  Point  Judith  Pond.  R.  I.,  1271;  harbor  of  refuge  at  Block  Island, 
R.I.,  1272;  Great  Salt  Pond,  Block  Island,  R.I.,  1276;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1281. 

ExAMiNATioNB  AND  ScBVBYB.~B^  Rivor  Harbor,  Mass.,  1282;  harbor  at  Hyannis, 
Mass.,  1284;  Cotoit  Harbor,  Mass.,  1287;  Vineyard  Haven,  Mass.,  for  harbor  of 
refuge,  1289;  Cottaoe  aty,  Mass.,  1293;  New  Bedford  Harbor,  Mass.,  1295;  West- 
port  Point  Harbor,  Mass..  1298;  channel  of  Assonet  River,  Mass.,  1300;  Pawtucket 
River,  R.  L,  1302;  Providence  Harbor  and  River,  R.  I.,  1307. 

HabbobLimm.— Mount  Hope  Bay,  at  Fall  River,  Mass.,  1311. 

APPENDIX  E. 
REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OP  ENGINEERS. 

iMFBovBicBirre.— Pftwcatnck  River,  R.  I.  and  Conn.,  1320;  harbor  of  refuge  at  Ston- 
ington,  Conn.,  1322;  Mystic  River,  Conn.,  1323;  Thames  River,  Conn.,  1325;  Con- 
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neetieat  RiTer  below  Hartford,  Gomi.,  1828;  harbor  of  rafose  at  Dack  Island, 
Goim.^381;  New  HaTon  Harbor,  Gonn.,  1338;  breakwaters  at  New  Haven,  Conn., 
1336;  Honsatonic  River,  Conn.,  1337;  Bridgeport  Harbor,  Conn^  1339;  Saogatack 
River  and  Weetport  Harbor,  Conn.,  1342;  Norwalk  Harbor,  Conn.,  1844;  Five- 
mile  River  Harbor,  Conn.,  1346;  Stamford  Harbor,  Conn.,  1347;  harbor  at  Coeoob 
and  Mianus  River.  Conn.,  1349;  Greenwich  Harbor,  Conn.,  1360. 

EzAMiHATiON  AHD  SuBvMT.^Harbor  of  New  London,  Conn.,  1351;  Milford  Harbor, 
Conn.,  1356. 

Harbor  Likeb.— Thames  River  at  New  London,  Conn.,  1363;  New  Haven  Harbor, 
Conn.,  1366;  East  Branch  of  Stamford  Harbor,  Conn.,  1368. 

APPENDIX  F. 

REPORT  OF  MAJ.  R  H.  RT7FFNER,  CORPS  OF  ENGINEERa 

IiCFRovEnNTs. — ^Port  Chester  Harbor,  N.  T.,  1878;  Mamaroneck  Harbor,  N.  T., 
1381;  Larchmont  Harbor,  N.  T.,  1383;  East  Chester  Creek,  N.  T.,  1387;  Bronx 
River,  N.  T.,1389;  Mattitack  Harbor,  N.Y.,1392;  Port  Jefferson  Harbor.  N.Y., 
1393;  Hmitington  Harbor,  N.  T.,  1397;  Glenoove  Harbor,  N.  Y.,  1399;  Flashing 
Bay,N.  Y.,  1401:  East  River  and  HeU  Gate,  N.  Y.,  1403;  Harlem  River,  N.  Y., 
1406:  Newtown  Creek, N.  Y.,  1411:  Wallabont  ChanneLN.  Y.,  1413;  Canarsie  Bay, 
N.  Y.,  1415;  Browns  Creek,  SayvUle,  Long  Island,  N.  Y.,1417;  Patchogae  River, 
N.  Y..  1419;  removing  sonken  veesels  or  cnft  obstmcting  or  endangering  naviga- 
tion, 1421. 

ExAMiMATioiR!  AHD  SuRVRva.— Port  Chester  Harbor,  N.  Y^  1422;  New  Rochelle  Har- 
bor and  Echo  Bav,  N.  Y..  1423;  Westchester  Creek,  N.  Y.,  1430;  Diamond  Reef 
and  Coenties  ReeL  Ea^  River,  N.  Y.,  1435;  Bay  Shore,  Long  Island,  N.  Y.cl441; 
Patchogae  River,  N.  Y.,  from  Fire  Island  to  ntchogae,  1448;  Pkitchogne  River, 
N.  Y.,  1446;  SagHarbor, N.  Y.,  1451;  Three-mile  Harbor, Long  Island, N.  Y..  1454. 

Harbor  LiNn.--East  River,  N.  Y.,  from  Oak  Point  to  Bronx  River,  1456i  EastlUver, 
N.  Y.,  from  Thirtynseventh  street  to  Thirty-eighth  street,  1457. 

APPENDES:  Q. 
REPORT  OF  MAJ.  W.  L.  MARflHALT^  CORPS  OF  ENGINEERa 

Imfrovrmrnto.— New  York  Harbor,  N.  Y.,  1459:  Gowanos  Bay  Channel,  Bay  Ridge, 
Red  Hook,  and  Battermilk  channels,  New  York  Harbor,  1464;  Gowanas  Creek 
Channel,  N.  Y.,  1469;  removing  sonken  veesels  or  craft  obstracting  or  endangering 
navigation,  1471, 

Harbor  Lnns.— Jensy  Flats^  upper  New  York  Bay,  opposite  Greenville^  N.  J.,  1475. 

APPENDIX  H. 
REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 


»<^«/T..»«d.— Harbor  at  Burlington,  Vt,  1482;  Otter  Creek.  Vt,  1484;  Narrows  of 
Lake  Champlain,  N.  Y.  and  Vt,  1485;  Hudson  River,  N.  Y.,  1487;  harbor  at  Sau- 
gerdes,  N.  Y.,  1494;  harbor  at  Rondoat.  N.  Y.,  1496;  harbor  at  PeekskUl,  N.  Y., 
1498;  Passaic  River,  N.  J.;  1500;  channel  between  Staten  Island  and  New  Jersey, 
1502;  Elizabeth  River,  N.  J.,  1503:  Raritan  River.  N.  J.,  1504;  South  River,  N.  J., 
1506;  Raritan  Bav,  N.  J.,  1508:  Matawan  Creek,  N.  J.,  1510;  harbor  at  Keyport, 
N.  J.,  1511;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1512;  Shrewsbory  River, 
N.  J.,  1513;  Manasquan  (Squan)  River,  N.  J.,  1514;  removing  sunken  vessels  or 
craft  obstracting  or  endangering  navigation,  1516. 
ExAMiRAnom  and  Survrts.— Saugerties  Harbor,  N.  Y.,  1518:  Tamrtown  Harbor, 
N.  Y.,  1520;  Arthur  Kill,  or  Staten  Island  Sound,  N.  Y.  and  N.  J.,  1525;  Pkunaic 
River,  N.  J.,  1630;  Woodbridge  Creek,  N.  J.,  1552. 

APPENDIX  L 

REPORT  OF  UEUT.  COL.  C.  W.  RAYMOND,  00RF8  OF  ENGINEERa 

lvFBovRicRMTB.^Delawar6  River,  N.  J.  and  PfeL,  1557;  harbor  between  Philadelphia, 
Fa.,  and  Camden.  N.  J.,  1566;  Schuylkill  River,  Pa.,  1570;  ice  harbor  at  Marcus- 
hook,  Fa.,  iron  pier  in  Delaware  Bay.  near  Lewes,  DeL,  1574;  Delaware  Break- 
r,  DeL,  1575;  harbor  of  refuge,  Delaware  Bay,  DeL,  1576;  Ranoooas  River, 
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N.  J.,  1678;  Cooper  Creek,  N.  J.,  1580;  Mantua  Creek,  N.  J.,  1682;  Alloway  Creek, 
N.  J.,  1683;  Goflnen  Creek,  N.  J.,  1585;  remoying  sunken  yesBela  or  craft  obstnict- 
ing  or  endangering  navigation,  1587. 
Examinations  and  Subveys.— Raccoon  Creek,  N.  J.,  1690;  Oldmans  Creek,  N.  J., 
1598;  Maurice  River,  N.  J.,  1605;  Tuckerton  Creek,  N.  J.,  1612;  Delaware  River, 
from  Philadelphia,  Pil,  to  deep  water  in  Delaware  JBay,  1615. 

APPENDK  J. 

REPORT  OF  GEN.  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Impbovbmentb.— Wilmington  Harbor.  Del.,  1626;  Appoquinimink  River,  Del.,  1683; 
Smvma  River,  Del.,  1635:  Murderkill  River,  Del.,  1637;  Mispillion  River,  Del., 
1639;  Broadkill  Creek,  Del.,  1641;  inland  waterwav  from  Chincoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  Susquehanna  River  above  and  below 
Havre  de  Grace,  Md.,  1642;  Rockhall  Harbor  and  inner  harbor,  at  Rockhall,  Md., 
1643;  Queenstown  Harbor,  Md.,  1644;  Chester  River,  Md.,  from  Crumpton  to 
Jones  Landing,  1645;  Choptank  River,  Md.,  1646;  La  Trappe  River,  Md.,  1648; 
Warwick  River,  Md.,  1650;  Nanticoke  River,  Del.  and  Md.,  1652;  Broad  Creek, 
Del.,  1653;  Wicomico  River  Md.,  1655;  Manokin  River,  Md.,  1657;  Pocomoke 
River,  Md.,  below  Snow  Hill,  1658;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1660. 

Examinations  and  Subveys. — St  Jones  River  Del.,  1662;  Elk  River,  Md.,  1665; 
Rockhall  Harbor,  Md.,  1670;  Queenstown  Harbor,  Md.,  1673;  Claiborne  Harbor 
Md.,  1677;  Tyaskin  (Wetipquin)  Creek,  Md.,  1681;  channel  to  Tangier  Island, 
Tangier  Sound,  Va.,  1684. 

APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  0.  H.  ERNST,  CORPS  OF  ENGINEERS. 

IiCFBOVEMENTB. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1687;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1692;  harbor  of  Southwest 
Baltimore  (Spring  Gu^enJ,  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1693. 

Habbob  Lines.— Baltimore  Harbor  and  Patapsco  River,  Md.,  1693;  CurtiB  Bay, 
Baltimore  Harbor,  Md.,  1697. 

APPENDIX  L. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IifPBOVBMENTB. — ^Potomac  River  at  Washinffton,  D.  C,  1702;  Potomac  River  below 

Washington.  D.  C,  1706;  Occoquan  Creek,  Va.,  1709;  Nomini  Creek,  Va.,  1711; 

Lower  Macnodoc  Creek,  Va.,  1714;  Rappahannock  River,  Va..  1716;   Urbana 

Creek,  Va.,  1717;  harbor  at  Milford  Haven,  Va.,  1719;  York  River,  Va.,  1721; 

Mattaponi  River,  Va.,  1722;  Pamunke^  River,  Va.,  1724;  James  River,  Va.,  1725; 

Jamestown  Island,  Va.,  1786;  removing  sunken  vessels  or  craft  obertructing  or 

endangering  navigation,  1738. 
Examinations  and  Subvbyb. — Patuxent  River,  Md.,  1739;  Breton  Bay,  Md,  1743; 

Carters  Creek,  Va.,  1747;  Jacksons  Creek,  Middlesex  County,  Va.,  1753;  James 

River  at  Richmond,  Va.,  1754. 
Habbos  Lines.— James  River  at  Richmond,  Va.,  176L 

APPENDS  M. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IiCFBOVBHKNTB.— Harbor  at  Norfolk  and  its  approaches.  Va.,  1763;  Western  Branch 
of  Elizabeth  River.  Va.,  Nansemond  River,  Va.,  1765;  Appomattox  River, Va.,  1766; 
harbor  at  Cape  Cnarles  City,  Va.,  1768;  Nandua  Creek,  Va.,  1771;  waterway  from 
Norfolk,  Va.,  to  the  sounds  of  North  Carolina,  1773;  inland  water  route  from  Nor- 
folk, Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1778;  Edenton 
Bay,  N.  C,  1780;  Roanoke  River,  N.  C,  1782;  removing  sunken  vessels  or  craft 
obsb*ucting  or  endangering  navigation,  1783. 

ExAioNATioN  AND  SuBVEV. — ^Middle  Ground  Bar,  Hampton  Roads,  Va.,  1785, 

Habbob  Lines.— Elizabeth  River,  at  Norfolk,  Va.,  1791. 
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PART  III. 
APPENDIX  N. 

REPORT  OF  CAPT.  E.  W.  VAN  C.  LJCAS,  CORPS  OF  ENGINEERa 

Impeovbhentel— Ocracoke  Inlet  N.  C,  1793;  Fishmg  Creek,  N.  0.,  1796;  Piunlico 
and  Tar  rivere,  N.  C,  1798;  Contentnia  Creek,  N.  C,  1801;  Trent  River,  N.  C, 
1802;  Neuse  River,  N.  C,  1804;  inland  waterway  between  Newbem  and  Beaufort, 
N.  C,  1806;  harbor  at  Beaufort,  N.  C,  1808;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  0.,  1810;  New  River,  N.  C,  1812;  Black  River,  N.  C, 
1813;  Northeast  (Cape  Fear)  River,  N.  0.,  1815;  Cape  Fear  River,  N.  C,  above 
Wilmington,  1816;  Oape  Fear  River,  N.  0.,  at  and  below  Wilmington,  1818;  Town 
Creek,  Brunswick  County,  N.  C,  1827. 

ExAMiNATioNB  AND  SuBVET. — ^Harbor  of  refuge,  Cape  Lookout^  N.  C,  1829. 

Habbob  Linbs. — ^Trent  and  Neuse  rivers  at  Newborn,  N.  C,  lfi^7. 

APPENDIX  O. 

REPORT  OF  CAPT.  J.  0.  SANDFORD,  CORPS  OF  ENGINEERa 

Impbovbmbntb. — Waccamaw  River,  N.  C.  and  S.  C,  1841;  Little  Pedee  River,  S.  O., 
1845;  Great  Pedee  River,  S.  C,  1847;  Geoigetown  Harbor,  S.  C,  1860;  Winyah  Bay, 
a  C,  1851;  Santee  River,  S.  C,  1856;  Wateree  River,  8.  C,  1860;  Congaree  River, 
S.  C,  1863;  Congaree  River,  8.  C.,  from  Gtervais  Street  Bridee,  Columbia,  to  Granby, 
1864;  harbor  at  Charleston,  including.  Sulli vans  Island  and  Mount  Pleasant  Shore, 
8.  C,  1867;  Wappoo  Cut,  S.  C,  1872;  Beaufort  River,  8.  C,  1873;  removing  sunken 
vessels  or  craft  obstructing  or  endazigering  navigation,  1875. 

EzAiiiKATiONS  AND  SuBVBYS. — Lvnchs  Rivcr,  8.  C,  1876;  Sampit  River,  8.  C,  1883; 
Estherville-Minim  Creek  Canal  to  Alligator  River,  8.  C.  1894;  Wee  Tee  Lake.  Wil- 
liamsburg County,  8.  C,  1903;  waterways  between  Cnarleston  Harbor  and  Alli- 
gator Creek,  8.  C,  1908. 

APPENDIX  P. 

REPORT  OF  CAPT.  OASSroS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

ItfPBovBiffENTs. — Savannah  Harbor,  Gra.,  1913;  Savannah  River,  Gr&^  1928;  Savannah 
River  above  Augusta,  Ga.,  1930;  Doboy  Bar,  G^.,  1933;  Darien  Harbor,  Ga.,  1935; 
Altamaha  River,  Ga.,  1939;  Oconee  River,  Ga.,  1942;  Ocmulgee  River,  Ga.,  1944: 
Brunswick  Harbor,  Ga.,  1948;  inside  water  route  between  Savannah,  Ga.,  and 
Femandina,  Fla.,  1953;  Cumberland  Sound,  Ga.  and  Fla.,  1956;  removing  sunken 
▼essels  or  craft  obstructing  or  endangering  navigation,  1961. 

Examination  and  Subvby. — Brunswick,  Ga.,  inner  harbor,  1962. 

APPENDIX  Q. 

REPORT  OF  CAPT.  0.  H.  McKINSTRY,  CORPS  OF  ENGINEERa 

Ihfrovehentb. — St.  Johns  River,  Fla.,  1967;  St  Johns  River  at  Orange  Mills  Flats, 
Fla..  1972;  Volusia  Bar,  Fla.,  1978;  Ocklawaha  River,  Fla.,  1980;  St  Augustine 
Harbor,  Fla.,  1981;  Indian  River,  Fla.,  1982;  harbor  at  Key  West,  Fla.,  and  entrance 
thereto,  1983;  removing  the  water  hyacinth  from  Florida  waters,  dredge  for  river 
and  harbor  improvements,  Fla.,  1985. 

Examination. — ^Biscavne  Bay,  Fla.,  from  Miami  to  the  sea,  via  Norris  Cut,  Bears  Cut, 
and  Oape  Florida  Entrance,  respectively,  1986. 

APPENDIX  R. 

REPORT  OF  CAPT.  THOS.  H.  REES,  CORPS  OF  ENGINEERS. 

Improvembntb. — Caloosahatchee  River,  Fla.,  2015;  Charlotte  Harbor  and  Peace  Creek, 
Fla.,  2017;  Sarasota  Bay,  Fla.,  2018;  Manatee  River,  Fla.,  2020;  TampaBay,  Fla., 
2022;  Hillsboro  Bay,  Fla.,  2025;  Andote  River,  Fla.,  2028;  Withlacoochee  River, 
Fla.,  2029;  Suwanee  River,  Fla.,  2030;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation.  2032. 

ExAMiNATioNB  AHD  SuRVKYS. — Orange  River,  Fla.,  to  the  Caloosahatchee,  thence  to 
the  Gulf,  2032;  inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  2041; 
Boca  Grande  and  Charlotte  Harbor,  Fla.,  2048;  inside  passage  through  Sarasota 
Bay  to  Lemon  Bay,  Fla.,  2054;  Bay  at  Hudson,  Pasco  County,  Fla,  2166;  Crystal 
River,  Fla.,  2074. 

Harbor  Linxb.— Hillsboix)  River  at  Tampa,  Fla.,  2084. 
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APPENDIX  S. 
REPORT  OF  CAPT.  0.  A.  F.  FLAGLER,  CORPS  OF  ENGINEERS. 

liffFBoyBMBMT8.-^<}arrabelle  Bar  and  Harbor,  Fla.,  2088;  Apalachicola  Bay,  FUl, 
2091;  Apalachicola  River,  the  Cutoff,  and  lower  Chipola  River,  Fla.,  2095;  upper 
Chipola  River,  Fla.,  from  Marianna  to  its  mouth,  2099;  Flint  River,  Ga..  2101; 
Chattahoochee  River,  Gra.  and  Ala.,  2106;  Choctawhatchee  River,  Fla.  ana  Ala., 
2112;  Lagrange  Bayou,  Fla.,  includins  Holmes  River  from  Vernon  to  its  mouth, 
2116;  Pensaoola  Harbor.  Fla.,  2118;  Black  water  River,  Fla.,  2126;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala.,  2129;  Alabama  River,  Ala.,  2132;  Coosa  River,  Ga. 
and  Ala.,  2137:  operating  and  care  of  canals  and  other  works  of  navigation  on  Cooea 
River,  Ga.  and  Ala.,  2145. 

Examinations  and  Subvkyb. — Ocklockonnee  River«  Fla.,  2146;  East  Pass  at  entrance 
to  Carrabelle  Harbor,  Fla.,  2152. 

Habbob  Lines.— St  Georges  Sound  at  Dog  Island,  Fla.,  2158. 

APPENDIX  T. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Improvbmxntb. — Harbor  at  Mobile,  Ala.,  2161;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  2167;  operating  and  care  of  locks  and  dams  on  Black 
Warrior  River,  Ala.,  2171;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  2177: 
Noxubee  River,  Miss,  2208;  Pascagoula  River  Miss.,  2209;  Pascagoula  River  ana 
Horn  Island  Harbor,  Miss.,  2211;  Chickasahay  River,  Miss.,  2213;  Leaf  River, 
Miss.,  2215;  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  Ship  Island 
Pass,  Miss.,  2216;  Pearl  River  at  mouth.  Miss.,  2217;  Pearl  River  below  Jackson, 
Miss.,  2218;  Pearl  River  between  Carthage  and  Jackson,  Miss.,  2220;  Pearl  River 
between  Edinbuig  and  Cartha^,  Miss.,  2221;  Bogue  Chitto,  La.,  2222;  removing 
sunken  vessels  or  craft  obstructmg  or  endangering  navigation,  2223. 

APPENDK  U. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 
iNBPBcnoN  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  2225. 

APPENDIX  V. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERa 

IiiFROVSMBNTB. — Chofunte  River  and  Bogue  Falia,  La.,  2240;  Tickfaw  River  and  its 
tributaries.  La.,  2241;  Amite  River  and  Bayou  Manchac,  La.,  2243 j  closing  cre- 
vasse in  Pass  a  Lontre,  Mississippi  River,  2245;  outlet  of  the  Mississipni  River, 
2246;  bayou  Lafourche,  La.,  2249;  Bayou  Plaquemine,  Grand  River,  and  Pigeon 
bayous.  La.,  2251;  Bayou  Courtableau,  La.^2o9;  Bayou  Teche^  La.,  2260;  channel, 
bay,  and  passes  of  Bayou  Vermilion,  La.,  2262;  Mermen tau  River  and  tributaries. 
La.,  2264;  mouth  and  passes  of  Calcasieu  River,  La.,  2266;  Johnsons  Bayou,  La., 
2268;  removing  water  nyacinths  from  Louisiana  waters,  2270;  mouths  of  Sabine 
I  ad  Nechee  rivers,  Tex.,  2272;  Sabine  River,  Tex.,  2274;  harbor  at  Sabine  Pass, 
Tex.,  2276;  Homochitto  River,  Miss.,  2280;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  2282. 

Examinations  and  Surveys. — Atchafalajra- Bav,La.,2282;  Southwest  Pass,  Missis- 
sippi River^  2287;  channel  through  Sabme  Lake,  Tex.  and  La.,  2302. 

PART  IV. 
APPENDES:  W. 

REPORT  OF  CAPT.  C.  S.  RICHE,  CORPS  OF  ENGINEERS. 

Ihfrovbmrnts. — Galveston  Harbor,  Tex.,  2308;  ship  channel  in  Galveston  Bay,  Tex., 
2325;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  2326;  Galveston  Ship 
Channel  and  Buffalo  Bayou,  Tex.,  2327;  operating  and  care  of  Moigans  Canal,  Tex., 
2328;  Trinity  River,  Tex.,  2329;  Buffalo  Bajrou,  Tex.,  2330;  channel  in  AVest  Gal- 
veston Bay,  Tex.,  2331;  mouth  of  Brazos  River,  Tex.,  2332;  Brazos  River  between 
Velasco  and  Ricnmond,  West  Galveston  Bay  Channel,  Double  Bayou,  and  the 
mouths  of  the  adjacent  streams,  Tex.,  2334;  Brazos  River,  Tex.,  2335;  Arans^ 
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P&s,  Tex.,  2338^  harbor  at  Brazos  Santiago,  Tex.,  2340;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  2341. 

Examinations  and  Survbys.— ^rtle  Bayou,  Tex.,  2342;  Trinity  River,  Tex.,  2348; 
East  Bay  Bayou,  Tex.,  2379;  Clear  Creek,  Tex.,  2385;  Dickinson  Bayou,  Tex.,  2396; 
Chocolate  Bayou,  Tex.,  2403;  Highland  Bayou,  Tex.,  2410;  Bastrop  Bayou,  Tex., 
2414;  Oyster  Creek,  Tex.,  2418;  mouth  of  Brazos  River,  Tex.,  2426;  San  Bernard 
River,  Tex.,  2438;  Caney  Creek,  Tex.,  2463;  Colorado  River,  Tex.,  from  mouth  to 
foot  of  great  raft,  2458;  canal  around  the  raft  in  Colorado  River,  in  Matagorda 
County,  Tex.,  2461;  harbor  at  Alligator  Head,  Matagorda  Bay,  Tex.,  2462;  har)lx>r 
at  Brazos,  Santiago,  Tex.,  2469. 

Habbor  Lines. — Galveston  Harbor,  Tex.,  at  Fort  San  Jacinto,  2476;  San  Jacinto  Bay 
at  Laporte,  Tex.,  2476. 

APPENDK  X. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERa 

Impbovrbixnts.— Red  River,  La.,  Ark.,  and  Ind.  Ter.,  2480;  Cypress  Bavou,  Tex. 
and  La.,  2502;  Ouachita  and  Black  rivers.  Ark  and  La.^  2503;  B&you  Bartholomew, 
La.  and  Ark.,  2513;  Boeuf  River,  La.,  2515;  Tensas  River  and  Bayou  Mai^on,  I41., 
2617;  Yazoo  River,  Miss.,  2519;  mouth  of  Yazoo  River  and  harbor  at  N'icksburg, 
Miss.,  2524;  Tallahatchie  River,  Miss.,  2534;  Big  Sunflower  River,  Miss.,  2537;  water 
gauges  on  Mississippi  River  and  its  principal  tributaries,  2540. 

Examinations  and  Surveys.— Ouachita  and  Black  rivers.  Ark.  and  La.,  2544;  Red 
River,  Tex.,  2565;  Alexandria  Harbor,  La.,  2569. 

APPENDIX  T. 
REPORT  OF  CAPT.  ROBERT  McGREGOR,  CORPS  OF  ENGINEERS. 

IifPiu>viEB(VNT8.— Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  2577; 
Arkansas  River,  Ark.,  2581;  White  River,  Ark.,  2592;  Upper  White  River,  Ark., 
2596;  Buffalo  Fork  of  White  River,  Ark.,  2601;  Cache  River,  Ark.,  2602;  Black 
River,  Ark.  and  Mo.,  2604;  Current  River,  Ark.  and  Mo.,  2608;  St.  Francis  River, 
Ark.,  2610;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion. 2613. 

Examinations.— Current  River,  Mo.,  2614;  St  Francis  River,  Mo.,  2618. 

APPENDIX  Z. 
REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Impbovsmknts. — Removing  snags  and  wrecks  from  Mississippi  River  below  Missouri 
River,  2621;  Mississippi  River  between  Ohio  and  Missouri  rivers,  2631;  harbor  at 
St  Louis,  Mo.,  2664;  to  prevent  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  Beechridge,  above  Cairo,  III.,  2666. 

Examinations  and  Surveys. — Mississippi  River  below  Rockwood,  111.,  2667;  Missis- 
sippi River  at  or  near  Beechridge,  111.,  2672. 

APPENDIX  A  A. 
REPORT  OF  MAJ.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Imfrovembnts.— Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2679;  Mississippi  River  between  mouth  of  Missouri  River  ana  St.  Paul,  2692;  oper- 
ating and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2744;  operating  and  car© 
of  Galena  River  improvement,  III.,  2752;  harbor  at  La  Crosse.  Wis.,  2755. 

Examinations  and  Survey.— Mississippi  River  in  vicinity  of  Quincy,  111.,  2756; 
Mississippi  River  opposite  Bellevue,  Iowa,  2759;  east  shore  of  Lake  Pepin,  Missis- 
sippi River,  2763. 

APPENDIX  B  B. 

REPORT  OF  MAJ.  F.  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvkmbntb.— Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn.,  2768; 
construction  of  reservoirs  at  headwaters  of  Mississippi  River,  2786;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River.  2800:  Chippewa  River,  in- 
dodi^  yellow  banks,  Wis.,  2806;  St  Croix  River,  Wis.  and  Minn.,  2809;  Minne- 
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sota  River,  Minn.,  2812;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2814;  bar  at 
mouth  of  Warroad  River,  Minn.,  2820;  gauging  Mieeteippi  River  at  or  near  8t 
Paul,  Minn.,  2821. 
Examinations  and  Survbts. — Red  Lake  and  Red  Lake  River,  Minn.,  2828;  Otter 
Tail  Lake  and  Otter  Tail  River,  Minn.,  2830;  Big  Stone  Lake  and  Lake  Traverse, 
Minn,  and  S.  Dak.,  2833;  St  Croix  River,  Minn.,  2836;  Minnesota  River,  Minn., 
2840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2841. 

APPENDIX  C  C. 

REPORTS  OF    LIEUT.  COL,  AMOS   STICKNEY,   CORPS  OF  ENGINEERS, 
PRESIDENT  MISSOURI  RIVER  COMMISSION. 

Preliminary  examinations  and  surveys  of  Missouri  River  at  Huntsdale  and  Napoleon, 
Mo.,  2847,  2852. 

APPENDIX  D  D. 

REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits  of 
Sioux  City,  Iowa,  2859;  snagging  Upper  Missouri  River,  2882. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Tenn.,  2887;  Forked  Deer  River,  Tenn.,  2889;  Onm- 
berland  River,  Tenn.  and  Ky.,  2891. 

PART  V. 
APPENDIX  F  F. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — ^Tennessee  River,  2907:  operatinc  and  care  of  Muscle  Shoals  Canal, 
Tennessee  River,  2934;  French  Broad  River  and  Little  Pigeon  River,  Tenn.,  2944; 
Clinch  River,  Tenn.  and  Va.,  2948;  Elk  River,  Tenn.  and  Ala.,  2952. 

Examinations  and  Surveys, — ^Tennessee  River  at  the  "Suck,"  or  mountain  section, 
below  Chattanooga,  Tenn.,  2956;  Tennessee  River  at  Moccasin  Bend,  below  Chat- 
tanooga, Tenn.,  3005;  Tennessee  River  between  Bridgeport  and  Decatur,  Ala.,  3008; 
Hiwassee  River,  Tenn,,  3010;  French  Broad  River,  Tenn.,  3018;  Holston  River, 
Tenn^  3058;  Clinch  River,  Tenn.,  3065;  Powells  River,  Va.  and  Tenn.,  3067;  Rich- 
land River,  Tenn.,  3074;  Elk  River,  Tenn.  and  Ala.,  3077. 

APPENDIX  G  G. 
REPORT  OF  MAJ.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  3085;  operating  sna^  boat  on  the  Ohio  River,  3129; 
operating  and  care  of  Davis  Island  Dam,  Ohio  River,  3140;  movable  dams  in  Ohio 
ifiver,  3146. 

Examinations  and  Surveys. — Licking  River,  Ky.,  3155;  Ohio  River  from  Mound 
City  to  Cairo,  111.,  3185;  Ohio  River  at  or  near  New  Libertv,  111.,  3191;  Ohio 
River  from  Marietta,  Ohio,  to  mouth  of  Bie  Miami  River,  3201;  Ohio  River  at 
Madison,  Ind.,  3215;  river  bank  at  Paducah,  Ky.  (Tennessee  River),  8219. 

APPENDIX  H  H. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvbmbnts.— "Mononeahela  River,  W.  Va.,  3225;  Monongahela  River,  Pa.,  3228; 
operating  and  care  of  locks  and  dams,  Monongahela  River,  W.  Va.  and  Pa^  3233; 
harbor  of  Pittsburg,  Pa.,  3254;  construction  of  locks  and  dams  at  Herr  island, 
above  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny  River,  3257;  Alle- 
gheny River,  Pa.,  3263. 

Examinations  and  Survey. — West  Fork  River,  W.  Va.,  3267;  Youghiogheny  River, 
Pa,,  from  West  Newton  to  its  mouth,  3283. 
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APPENDIX   I  L 
REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Impbovementb. — Muskingum  River,  Ohio,  3297;  operating  and  care  of  locks  and 
dams  on  Muskingimi  River,  Ohio,  3300;  Little  Kanawha  River,  W.  Va.,  3317;  operat- 
ing and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  3319;  Kanawha 
River,  W.  Va.,  3322;  operating  and  care  of  locks  and  dams  on  Kanawha  River,  W.  Va., 
3325;  Elk  River,  W.  Va.^3337;  Gauley  River,  W.  Va., 3340;  Guyandot  River,  W.  Va., 
3343;  Big  Sandy  River,  W.  Va.  and  Ky.,  3347;  operating  and  care  of  lock  and  dam  in 
Big  Sandy  River,  W.  Va.  and  Ky.,  3353;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and 
Ky.,3357;  Levisa  Fork  of  Big  &ndy  River,  Ky.,3360;  Kentucky  River,  Ky.,  3363; 
operating  and  care  of  locks  and  dams  in  Kentucky  River,  Ky.,  3369. 

Examinations  and  Subvey.— Elk  River,  W.  Va.,3392;  Guyandot  River,  W.  Va., 
3396;  Big  Sandy  River,  W.  Va.  and  Ky.,  including  Levisa  and  Tug  forks,  3400. 

APPENDK  J  J. 
REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Impbovementb.— Falls  of  the  Ohio  River  at  Louisville,  Ky.,  3463;  operating  and  care 
of  Louisville  and  Portland  Canal,  Ky.,  3482;  Wabash  River,  Ind.  and  111.,  3497; 
o^rating  and  carp  of  lock  and  dam  at  Grand  Rapids,  Wabash  River,  3498;  White 
luver,  Ind.,  3500;  Green  river,  Ky.,  3501;  operating  and  care  of  locks-and  dams 
on  Green  and  Barren  rivers,  Ky.^  3516;  Rough  River,  Ky.,  8539;  operating  and 
care  of  lock  and  dam  in  Roi^h  River,  Ky.,  3541. 

Examination. — Green  River,  Ky.,  3542. 

APPENDIX  K  K. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Imfrovbmsnts. — Harbor  at  Grand  Marais,  Minn.,  3547;  harbor  at  Agate  Bay,  Minn., 
3551;  harbor  at  Duluth,  Minn.,  and  Superior,  Wis.,  3554;  harbor  at  Ashland,  Wis., 
3592;  harbor  at  Ontonagon,  Mich.,  3595;  waterway  from  Keweenaw  Bav  to  Lake 
Superior,  Mich.,  3598;  narbor  at  Marquette,  Mich.,  3606j  harbor  of  refuge,  Mar- 
quette Bay,  Mich.,  3608;  harbor  of  refuge  at  Grand  Marais,  Mich.,  3610. 

Examinations  and  Sukvbys. — Canal  between  Lake  Superior  and  Mississippi  River, 
3613;  harbor  of  refuge  at  Two  Islands,  or  Saxton,  Minn.,  3629;  harbor  at  Port- 
wing,  Wis.,  3630;  Copper  Harbor,  Mich..  3636. 

Habbob  Links. — ^Dulutn  and  Superior  Haroor,  Minn,  and  Wis.,  3642. 

APPENDIX  L  L. 
REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Imfbovembnts. — ^Menominee  Harbor,  Mich,  and  Wis.,  3650;  Menominee  River, 
Mich,  and  Wis.,  3653;  Oconto  Harbor,  Wis.,  3654;  Green  Bay  Harbor,  Wis.,  3657; 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  3659;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. ,  3666;  harbor  of  refuge  at  ^trance 
of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  3672;  Ahnapee  Harbor, 
Wis.,  3674;  Kewaunee  Harbor,  Wis.,  3679;  Two  Rivers  Harbor,  Wis.,  3681;  Man- 
itowoc Harbor,  Wis.,  3683;  Sheboygan  Harbor,  Wis.,  3687;  Port  Washington  Har- 
bor, Wis.,  3692;  harbor  of  refuge  at  Milwaukee,  Wis.,  3695;  Milwaukee  Harbor, 
Wis.,  3697;  South  Milwaukee  Harbor,  Wis.,  3701;  Racme  Harbor,  Wis.,  3702; 
Kenosha  Harbor,  Wis.,  3706;  Waukegan  Harbor,  111.,  3709;  Fox  River,  Wis.,  3712; 
operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  3721. 

Examinations  and  Sukveys. — Menominee  River,  Mich,  and  Wis.,  3739;  harbor  at 
Oconto,  Wis.,  3745;  Green  Bay  Harbor,  Wis.,  3747;  harbor  at  Kewaunee,  Wis.,  3752; 
harbor  at  Two  Rivers,  Wis.,  3759;  Manitowoc  Harbor,  Wis.,  3761;  harbor  at  Port 
Washington,  Wis.,  3766;  harbor  at  Kenosha,  Wis.,  3767;  Wauk^an  Harbor,  111., 
3769. 

Habbob  Linib.— Kenosha,  Wis.,  3776. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Impbovkmbnto.— Chicago  Harbor,  111.,  3779;  Chicago  River,  111.,  3784;  Calumet  Har- 
bor, IlL,  3788;  Calumet  River,  111.  and  Ind.,  3792;  IlHnois  River,  111.,  3798;  operat- 
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inff  and  care  of  Li^grange  and  Kampsville  Locks  and  Dams^  IlliaoiB  River,  3806 j 
Ilfinois  and  Mississippi  Canal,  3810;  operating  and  care  of  Illinois  and  Mississippi 
Canal  (canal  around  lower  rapids  of  Uock  River,  HI.) ,  3853. 
Examination  and  Survey. — ^Upper  Illinois  and  Lower  Des  Plaines  rivers,  IlL,  3856; 
Chicago  River,  111.,  3863. 

APPENDK  N  N. 

REPORT  OF  CAPT.  CHESTER  HARDING,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  3873;  St.  Joseph  Harbor,  Mich.,  3879; 
St  Joseph  River,  Mich.,  3883;  South  Haven  Harbor,  Mich.,  3884;  Saugatuck  Har- 
bor, Mich.,  3887;  Kalamazoo  River,  Mich.,  3890;  Holland  (Black  Lake)  Harbor, 
Mich.,  3891;  Grand  Haven  Harbor,  Mich.,  3895;  Grand  River,  Mich.,  3899;  Muske- 

fon  Harbor,  Mich.,  3905;  White  Lake  Harbor,  Mich.,  3909;  Pentwater  Harbor, 
lich.,  3913;  Ludington  Harbor^  Mich.,  3916;  Manistee  Harbor,  Mich.,  3919;  harbor 
of  refuge  at  Pdrtage  Lake,  Manistee  Oountv,  Mich.,  3922;  Frankfort  Harbor,  Mich., 
3925;  Charlevoix  Harbor,  Mich.,  3928;  Petoskey  Harbor,  Mich.,  3932;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  3933. 
Examinations. — Muskegon  River.  Mich.,  3934;  channel  from  Lake  Michigan  to  Stony 
Lake,  Mich.,  3939;  Arcadia,  Mich.,  3942. 

PART   VI 

APPENDIX  O  O. 
REPORT  OF  LIEUT.  OOL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  canal  connecting  the  waters  of  the  Great  Lakes  between  Chi- 
cago, Duluth,  and  Buffalo,  3947;  St  Marys  River  at  the  Falls,  Mich.,  3952;  oper- 
ating and  care  of  St.  Marys  Falls  Canal,  liuch.,  3956;  Hay  Lake  Channel,  St.  Marys 
River,  Mich.,  3969;  Cheboygan  Harbor,  Mich.,  3973;  Alpena  Harbor  (Thunder 
Bay  River),  Mich..  3975;  Saginaw  River,  Mich.,  3978;  Sebewaing  River,  Mich., 
3981;  harbor  of  refuge  at  Sandbeach,  Lake  Huron,  Mich.,  3983;  mouth  of  Black 
River,  Mich.,  3986;  Black  River  at  Port  Huron,  Mich.,  3987;  Pine  River,  Mich., 
3989;  Belle  River,  Mich.,  3991;  St  Clair  Flats  Canal,  Mich.,  3993;  operating  and 
care  of  St  Clair  Flats  Canal,  Mich.,  3994;  Clinton  River,  Mich.,  3996;  Detroit 
River,  Mich.,  3997:  Rouge  River,  Mich.,  4006. 

Examinations  and  Surveys. — Mackinac  Harbor,  Mich.,  4008:  Cheboygan  Harbor, 
Mich.,  4012;  Detroit  River,  Mich.,  4015. 

APPENDIX  P  R 
REPORT  OF  OOL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERa 

Improvements. — Monroe*  Harbor,  Mich.,  4019;  Toledo  Harbor,  Ohio,  4022;  Port 
Clinton  Harbor,  Ohio,  4038;  Sandusky  Harbor,  Ohio,  4042;  Huron  Harbor,  Ohio, 
4051;  Black  River  (Lorain)  Harbor,  Ohio,  4054;  Cleveland  Harbor,  Ohio,  4063; 
Fairport  Harbor,  Ohio,  4070;  Ashtabula  Harbor,  Ohio.  4075;  breakwater  construc- 
tion at  harbors  on  Lake  Erie,  4084;  Conneaut  Harbor,  Ohio,  4091;  removing  sunken 
yeBseJfl  or  craft  obstructing  or  endangering  navigation,  4094. 

APPENDIX  Q  Q. 
REPORT  OF  MAJ.  T.  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Imfrovements.— Erie  Harbor,  Pa.,  4099;  harbor  at  Dunkirk,  N.  Y.,  4108;  Buffalo 
Harbor,  N.  Y.,  4113;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y., 
4135;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  4138;  Niagara  River  from 
Tonawanda  to  Port  Day,  N.  Y.,  4144. 

Examinations  and  Survey. — ^Dunkirk  Harbor,  N.  Y.,  4148;  Tonawanda  Harbor  and 
Creek,  N.  Y.,  4152. 

Harbor  Lines. — Buffalo  Harbor,  N.  Y.,  4156;  Niagara  River  at  North  Tonawanda^ 
N.  Y.,  4159. 
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APPENDIX  R  B. 

REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERS. 

Ikpbovehentb.— Wilson  Harbor,  N.  Y.,  4161;  harbor  at  Charlotte,  N.  Y.,4163;  har- 
bor at  Pultneyville,  N.  Y.,  4165;  harbor  at  Great  Sodus  Bay,  N.  Y.,  4166;  harbor 
at  Little  Sodus  Bay,  N.  Y.,  4168;  Osw^o  Harbor,  N.  Y.,  4170;  harbor  at  Cape 
Vincent  N.  Y.,  4173;  shoala  in  the  St.  Lawrence  River  between  Ogdensburg  and 
foot  of  lake  Ontario,  4175;  Ogdensburg  Harbor,  N.  Y.,  4177;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  4180. 

APPENDIX  S  S/ 

REPORT  OF  CAPT.  JAMES  J.  MEYLER,  CORPS  OF  ENGINEERS. 

iMFROYKiffBNTB.— San  Diego  Harbor,  Cal.,  4181;  deep-water  harbor  at  San  Pedro 
Bay,  Cal.,  4187;  Wihnington  Harbor,  Cal.,  4191;  San  Luis  Obispo  Harbor,  Cal.,  4192. 
Examination  and  Subvet. — dinner  harbor,  San  Pedro  Harbor,  Cal.,  4194. 

APPENDIX  T  T. 

REPORT  OF  LIEUT.  COL.  WM.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Impbovscsnto. — ^Alviso  Harbor,  Cal.,  4213;  San  Francisco  Harbor,  Cal.,  4215;  Oak- 
land Harbor,  Cal.,  4218;  San  Joac[uin  River,  Cal.,  4223;  Mokelnmne  River,  Cal., 
4226;  Sacramento  and  Feather  nvers,  Cal.,  4227;  Sacramento  River,  Cal.,  from 
Sacramento  to  the  mouth,  4230;  Napa  River,  Cal.,  4234;  Petaluna  Creek,  Cal., 
4236;  Humboldt  Harbor  and  Bay,  Cal.,  4237. 

Examinations. — Harbor  at  South  San  Francisco,  Cal.,  4248;  Suisim  Creek,  Cal.,  4250; 
Naj>a  River,  Cal.,  4253;  Sonoma  Creek,  Cal.,  4256;  channel  between  Straits  of  Kar- 
qmnes  and  the  Golden  Gate,  Cal.,  4258;  Crescent  Bay  (Crescent  City  Harbor) ,  Cal., 

APPENDIX  U  U. 
REPORT  OF  CAPT.  WM.  W.  HARTS,  CORPS  OF  ENGINEERS. 

Imfbovemsnts. — Port  Orford  Harbor,  Oreg.,  4265;  Coquille  River,  Oreg.,  4266; 
Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  4271;  entrance  to  Coos 
Bay  and  Harbor,  Oreg., 4274;  Coos  Bay,  Oreg.,  4280;  Coos  River, Oreg.,  4283;  Sius- 
law  River,  Ores.,  4286;  YaquinaBay,  Oreg.,  4291;  examination  YaquinaBay,  Oreg., 
4293^Tillamook  Bay  and  Bar,  Oreg.,  4314;  Upper  Columbia  and  Snake  rivers,  Oreg. 
and  Wash.,  4319;  CJolumbia  River  at  Three-mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  4322;  canal  at  the  Cascades,  Columbia  River,  Ore^., 
4324;  oi>erating  and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  4329; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  4334; 
Clearwater  River,  Idaho,  4337. 

Examination.— £nake  River,  Wash.,  4338. 

APPENDIX  V  V. 
REPORT  OF  CAPT.  W.  C.  LANGFITT,  CORPS  OF  ENGINEERS. 

Ihprovem BNTO. — ^Long  Tom  River,  Oreg.,  4346;  Willamette  River  above  Portland, 
and  Yamhill  River,  Oreg.,  4347;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oreg.,  4352;  Columbia  River,  Oreg.,  below  Toneue  Point,  4360;  mouth  of 
Columbia  River,  Oreg.  and  Wash.,  4361;  Clatskanie  Kiver,  Oreg.,  4363;  Lewis 
River,  Wash.,  4364;  <S>wlitz  River,  Wash.,  4366;  gauging  Columbia  River,  Oreg. 
and  Wash.,  4368. 

Examinations  and  Surveys. — Canal  and  locks  at  Willamette  Falls,  Willamette 
River,  Oreg.,  4368;  Lower  Willamette  and  Columbia  rivers  below  Portland,  Oreg., 
4416;  mouth  of  Columbiajliver,  Oreg.  and  Wash.,  4430. 

Habbob  Looi.— Willamette  River  at  Portland,  Oreg.,  4456. 
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APPENDIX  W  W. 

REPOBT  OF  OAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERa 

iKFBOVEifKNTB. — Willapa  River  and  Harbor,  Wash.,  4463;  Grays  Harbor  and  bar 
entrance,  Wash.,  4468;  Chehalis  River,  Wash^  4476;  Puget  Sound  and  its  tribu- 
tary wtien.  Wash..  4477 :  Olympia  Harbor,  Wash.,  4481;  waterway  connecting 
Puget  Sound  with  lakes  Union  and  Washington,  4483;  Everett  ELarbor,  Wash.. 
44^:  Swinomish  Slough,  Wash.,  4487 j  Okanosan  River,  Wash.,  4489;  Pend 
Oreille  River,  Wash.,  4494;  Kootenai  River,  Idalio,  between  Bonners  Ferry  and 
the  international  boundary  line.  4500;  Flathead  River,  Mont,  450L 

EzAXiNATioN  AMD  SuBVBT.— Neah  Bay,  Wash.,  4502. 

APPENDIX  X  X. 

REPORT  OF  LIEUT.  COMMANDER  JOHN  0.  FREMONT,  U.a  N.,  SUPER 

VISOR. 

SuFBBViflioir  of  the  harbor  of  New  York,  4513. 

PART  VII. 
APPENDIX  T  T. 

REPORT  OF  THE  MISSISSIPPI  RTVER  COMMISSION. 

G.  L.  GiLLBBPiB,  colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  Amos  Stickney, 
lieutenant-colonel,  Corpe  of  Engineers,  U.  S.  A.;  Thos.  H.  Handburyt  niajor.  Corps 
of  Eng^eers,  U.  8.  A. :  Henry  L.  Marindin,  assistant.  United  States  CofluBt  and 
Gteodetic  Survey;  B.  M.,  Harrod,  Robert  S.  Taylor,  and  J.  A.  Ockerson,  oommis- 
slonerB. 

Annual  Rspobt  fob  Fiscal  Tbab  bndino  June  30,  1900,  4525. 

Appendix  1. — ^Paper  by  Maj.  Geo.  McC.  Derby,  Corps  of  Engineers,  on  changes  in 
flood  heiffhts,  fourth  district,  Mississippi  River,  4551. 

Appendix  2. — Report  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  secretary  of 
the  Mississippi  Kiver  Commission,  on  work  done  in  office  of  Commission  on  sur- 
veys, gauges,  and  observations,  dredges  and  dredging,  and  on  experimental  dikes, 
4557;  v  A)  laws  affecting  the  Mississippi  River  Commission  July  1, 1899,  to  June  30, 
1900,  4574;  (B)  specifications  for  tne  construction  of  self-propelling  hydraulic 
dredges  Kappa  and  Henry  Flad,  4575:  (C)  specifications  for  the  construction  of 
refrigerating  plants,  dredge  Joto,  and  laree  tenders,  4600;  (D)  report  of  Assistant 
Engineer  A.  T.  Morrow  on  work  done  by  the  topographical  party  imder  his  charge, 
and  on  reconnaissance  made  by  Assistant  Engineer  Geo.  H.  French  during  me 
field  season  of  1899,  4603;  (E)  report  of  surveyor  W.  S.  Williams  on  precise-level 
work  from  Baton  Rouge,  La.,  to  mouth  of  South  Pass,  in  1897-98^  and  from  Fort 
Adams,  Miss.,  to  Baton  Jtogue,  La.,  and  New  Orleans,  La.,  to  Biloxi,  Miss.,  in  1900, 
4622;  (F)  report  of  Assistant  Engineer  Kivas  Tullv  on  work  pertaining  to  gauges, 
reduction  of  physical  data,  office  records  and  publications,  4740;  (Gr)  report  of 
Assistant  Engmeer  C.  W.  Sturtevant  on  dredging  operations  on  the  Mississippi  River 
between  Cairo,  111.,  and  Head  of  Passes,  La.,  and  on  care  and  repair  of  plant,  4759; 
(H)  report  of  Assistant  Engineer  William  Gerig  on  experimental  dike  work,  4778. 

Appendix  3. — Report  of  Capt.  E.  E.  Winslow,  Corps  of  Engineers,  upon  operations 
in  the  first  and  second  districts,  4783;  report  of  Assistant  Engineer  Aug.  J .  Nolty, 
on  construction  work  in  first  district  during  season  of  1899-1900,  4796;  report  oi 
Assistant  Engineer  W.  M.  Rees,  on  work  in  first  and  second  districts  during  season 
of  1899-1900,  4808;  report  of  Assistant  Engineer  Charles  Levasseur.  on  c&edging 
operations  in  Wolf  River,  season  of  1899-1900;  report  of  Assistant  Engineer  Aug. 
J.  Nolty,  on  care  and  repair  of  plant,  4817. 

Appendix  4. — Report  of  Capt.  Charles  L.  Potter,  Corps  of  Engineers,  of  operations  in 
third  district,  4824;  report  of  Assistant  Engineer  Arthur  Hider,  on  surveys,  revet- 
ment work,  stone,  and  the  care  and  repair  of  plant,  4830;  report  of  Assistant 
Engineer  H.  St  L.  Coppee,  on  levees  in  the  Lower  Yazoo  Levee  district,  4847; 
report  of  Assistant  Engineer  E.  C.  Tollinger  on  levees  in  the  Upper  Tensas  Levee 
district,  4854. 

Appendix  5. — Report  of  Maj.  Geo.  McC.  Derby,  Corpe  of  Engineers,  of  operations 
in  the  fourth  district  4875;  (A)  approximate  value  of  plant,  4910;  (B)  commercial 
statiistics.  port  of  New  Orleans,  4910;  (C)  list  of  civilian  engineers,  4911;  (D) 
report  ot  Aflsistant  Engineer  H.  &  Dou^^  on  work  at  Kempe  Bend,  Natchez,  and 
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Vidalia  harbors,  and  care  and  preservation  of  plant,  4911;  report  of  Assistant 
Engineer  A.F.  WooUey,  jr.,  on  work  on  Atchafalaya  and  Bed  rivers,  La.,  4919; 
(F)  report  of  Assistant  Engineer  A.  F.  Woolley,  jr.,  on  concrete  ballasti  4921;  (G) 
abetract  of  proposals,  4924;  (H)  list  of  contracts  in  force,  4933. 

APPENDIX   Z  Z. 

KERDRT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Amos  SricimBY,  lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  Thos. 

H.  Handbuiy,  major.  Corps  of  Engineers,  IT.  S.  A. ;  W.  L.  Marshall,  major,  Corps  of 

Engineers,  U.  S.  A. ;  G.  C.  Broadh^,  and  C.  L.  Chaffee,  commissioners. 
AmnjAh  Report  for  Fiscal  Year  ending  June  SO,  1900,  4936. 
Appendix  A.— Annual  report  on  water  gauges,  by  Assistant  Engineer  A.  H.  Blais- 

dell,  4955.  . 
Appendix  B. — Annual  report  on  commercial  statistics,  by  Assistant  Engineer  A.  EL 

Blaisdell,  4956. 
Appendix  C;— Annual  report  on  Omaha  Division,  by  Division  Engineer  S.  Waters 

Fox,  4963. 
Appendix  D. — Annual  report  on  Gasconade  Division,  by  Division  Engineer  8.  Waters 

Fox,  4973. 
Appendix  £. — Annual  report  on  local  works  below  Kansas  City,  Mo.,  by  Division 

En^eer  8.  Waters  Fox,  4981. 
Appendix  F. — Annual  report  on  the  Osage  River,  by  Assistant  Engineer  F.  B.  Maltby, 

Appendix  G. — Annual  report  on  the  Gasconade  River,  by  Assistant  Engineer  F.  B. 
Maltby,  6004. 

PART   VIII. 

APPENDIX   AAA. 

REPORT  OF  THE  CALIFORNIA  DfiBRIS  COMMISSION. 

8.  M.  Mansfield,  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Wm.  H.  Heuer, 
major,  Corps  ol  Engineers,  U.  S.  A.;  Herbert  Deakyne,  first  lieutenant,  Corps  of 
Engineers,  u.  S.  A.,  ccxnmissioners. 

Annual  repobt  los  fiscal  tear  endinq  June  30j  1900,  5007. 

Stxofsib  of  applications  for  authority  to  mine,  with  action  taken  thereon,  5010;  pro- 
tection of  &u;ramento  and  Feather  rivers,  Cal.,  5030;  report  of  Assistant  Engineer 
Hubert  Yischer,  relative  to  storage  of  mining  detritus  on  Yuba  River,  5035;  laws 
relating  to  CaUfomia  Debris  Commission,  5064. 

APPENDIX    B  B  B. 

DETERIORATION  OF  RIVER  AND  HARBOR  WORKS,  AND  DISCONTINU- 
ANCE OF  APPROPRIATIONS  FOR  RIVER  AND  HARBOR  WORKS  DEEMED 
NOT  WORTHY  OF  FURTHER  IMPROVEMENT 5071 

APPENDIX  C  C  C. 

OCCUPATION  OF  PUBLIC  RIVER  AND  HARBOR  WORKS  BY  PRIVATE 

PARTIES 5086 

APPENDIX  D  D  D. 

EXTENSION  AND  MODIFICATION  OF  HARBOR  LINES  IN  HONOLULD 
HARBOR,  HAWAH 5095 

APPENDIX  E  E  E. 

CON^^^SP  OF  ENGINEERS  ON  BILL  H.  R.  1065,  FIFTY-SIXTH 
OF  BRmSfea  .5?'^  SESSION,  TO  AUTHORIZE  THE  CONSTRUCTION 
^^^A  T^ri^^SS  THE  OHIO,  MONONGAHELA,  MISSISSIPPI.  KA- 
HlEgaRiBE  2H™8EE,  CUMBERLAND,  AND  ILLINOIS  RIVERS,  AND  TO 
*  IttE  DIMENSIONS  OF  THE  SAME 5103 
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APPENDIX  F  F  F. 

REPORT  OF  LIEUT.  COL.  CHAfl.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Repair  of  Aqueduct  Bridge,  Potomac  River,  Washington,  D.  C,  6123;  memorial  bridge 
across  Potomac  River  at  Washington,  D.  C,  5125. 

APPENDIX  G  G  G. 

REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Washington  Aqueduct,  5193;  increasing  the  water  supply  of  Washington,  D.  C,  5208; 
investigating  the  water  supply  of  Washington,  D.  C.,  5224;  Washington  Aqueduct, 
D.  C,  filtration  plant,  5224. 

APPENDIX  H  H  H. 

REPORT  OF  COL.  THEO.  A.  BINGHAM,  U.  S.  ARMY. 

Improvement  and  care  of  public  buildingis  and  grounds  in  the  District  of  Columbia, 
6227,  5237;  Washington  Monument,  5233;  buildings  occupied  as  offices  by  the  War 
Department,  except  State,  War,  and  Navy  Departments  building,  5236;  depart^ 
mental  telegraph  line,  5202;  extensions  of  buildings  beyond  the  building  lines  in 
the  city  of  Washington,  5264;  unlawful  occupation  of  Government  reservations, 
5264;  statues,  5264;  monument  and  wharf  at  Wakefield,  Va.,  5266;  United  States 
wharf  property  at  Washington,  D.  C,  5266;  summary  of  work  done,  5267;  (A)  legal 
status  of  the  office  of  public  buildings  and  grounds,  5273;  (B)  list  of  trees  and 
shrubs  in  the  public  grounds,  Washington,  D.  C,  5286. 

APPENDIX  III. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES. 

Repobt  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  5317;  report  of  Capt. 
Graham  D.  Fitch,  Corps  of  Engineers,  on  preservation  of  bench  marks  along  tne 
Erie  Canal,  5402;  water  levels,  5402. 

APPENDIX  J  J  J. 

REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

Ihfrovehent  of  the  Yellowstone  National  Park,  including  the  construction,  repair, 
and  maintenance  of  roads  and  bridges,  5403. 

APPENDIX  K  K  K 

RECONNOISSANCES,    EXPLORATIONS,  AND  WORK  IN  THE  FIELD,  IN 
MILITARY  DIVISIONS  AND  DEPARTMENTS. 

Report  of  Capt.  John  Biddle.  Corps  of  Engineers,  chief  engineer,  Division  of  the 
Philippines,  5446;  report  of  Capt.  W.  V.  Judson,  Corps  of  Engineers,  engineer 
officer.  Department  of  Porto  Rico,  5449;  report  of  Capt.  Henry  r.  McCain,  Four- 
teenth Infantry,  engineer  officer.  Department  of  the  Columbia,  5450;  report  of 
Capt.  John  B.  Bennet,  Sixteenth  Infantry,  acting  engineer  officer,  Department  of 
the  Colorado,  5451. 

APPENDIX  L  L  L. 

REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

CoNBTBucTiON  of  military  road  from  Fort  Washakie  to  mouth  of  Buffalo  Fork  of 
Snake  River,  Wyo.,  5453. 

APPENDIX  M  M  M. 
REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 
Erection  of  a  monument  to  Sergt.  Charles  Floyd,  5455. 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFTY-SIXTH  CONGRESS, 
FIRST  SESSION.  1899-1900 5459 
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[To  be  inserted  at  page  4525  Annual  Report  of  Chief  of  Bngineera,  1900.] 


ERRATA. 

IN   THE    REPORT  OF  THE   MISSISSIPPI   RIVER   COMMISSION    FOR  THE   FISCAL  YEAR 

ENDING  JUNE  30,  1900,  AS  PRINTED  IN  THE  ANNUAL  REPORT  OF 

THE  CHIEF  OF  ENGINEERS,  1900,  APPENDIX  Y  Y. 


NoTB.— The  following  list  includes  only  errors  of  quantity  or  sense. 


Pftge4S26.— 18th  line,  for      Barataris       read       Barataria. 

'*  4527.— 15th  line,  for       1898       read       1896. 

"  46S7.— Bottom  line,  for       terms       read       items. 

"  4572.— Under  Gamma,  5th  line,  for       $35.05       read       988.05. 

**  4572.— Under  Gamma,  6th  line,  for       $88.81       read       935.31. 

**  4629.— Last  column,  2nd  line  from  bottom,  for 

"  4655.— 7th  column,  1st  and  2nd  lines,  for 


r       +31.3       read 

-31.8. 

t^          rtMid 

+.85 
-.85 

read       -15.17. 

read       —15.07. 

read       -75.85. 

4658.— 9th  column,  4th  line,  for       -15.07 

4658.— 9th  column,  5th  line,  for       -15.17 

4717.— 6th  column,  3rd  line,  for       +75.85 

4744.— First  table,  under  East  Bay,  High,  opposite  1899,  for       3.824       read       3.842. 

4751.— Opposite  Yazoo,  last  3  columns, 

for       Dec.  24-25.  I  -6.3  I  -2.00  I        read        I  Oct.  11-28.  I  I 

I  I  I  |Nov.14-24.  I -2.61 +1.7 

4777.— Opposite  Reelfoot,  10th  column,  strike  out  15.5. 

4777.— Opposite  Reclfoot,  12th  column,  strike  out  10,5. 

4821.— Bottom  table,  8th  column,  3rd  line  from  bottom,  for       .15  cents       read       15  cents. 

4825.— 27th  line  ftom  bottom,  for       page  8270       read       page  3870. 

4880.— Under  Improving  Kempe  Bend,  La.,  3rd  line,  for      June,  1900        read       June  27, 1900. 

4886.— No.  74  and  No.  75,  last  column,  for       1899       read       1900. 

4887.— No.  5,  8th  column,  for       5,880       read       3,980. 

4887.— No.  6, 6th  column,  for       4,060       read       4,080. 

4887.— No.  51,  8th  column,  for       6,840       read       8.640. 

4888.- No.  74,  8th  column,  for       3,076       read       3,976. 

4898.— No.  13,  first  section  of  table,  last  column,  for       4.3       read       4.6. 

4896.— No.  8,  last  section  of  table,  3rd,  4th,  5th,  and  6th  columns,  for        |  ....  |  ....  1  ....  |  ....  | 

read        |   8   |   3tol    |   3tol    |   do.    | 

4898.— No.  2,  last  column,  for       Dec.  28, 1900       read       Dec.  28, 1899. 

4901.— No.  24,  3rd  column,  for       14,503.71       read       14,606.71. 

4901.— No.  25,  5th  column,  for       1,790.85       read       1,708.35. 

4905.— No.  9.  2nd  column,  for       Hary       read       Mary. 

4905.— No.  4,  last  section  of  table,  4th  column,  for       44.90       read       14.90. 

4913.— 2Srd  line,  for       February  25       read       February  23. 

4916.— lOtb  Une  from  bottom,  for       29,681.00       read       29,651.00. 
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Page  4920.~16th  line,  for      dredging       read       draining. 

"  4928.— First  table,  Lower  Tensas  Levee  District,  lastoolumn,  for       Lot  No.  5       read       L<ot  No.  6 

and  for       .20  cents       read       20  cents. 

**  4929.~FirBt  table,  heading  of  4th  column,  for       Buoaci       read       Buqnol. 

"  4929.— First  table.  No.  8,  Port  Allen,  for       18.80       read       13.95. 

"  4929.— First  table,  No.  9,  Buquoi,  for       12.00       road       12.25. 

'**  4929.— Second  table,  No.  6,  Willow  Grove,  for       12       read       12.75. 

**  4980.- No.  2,  Landry,  for       blank       read       18.00. 

**  4980.— No.  8,  Leper  Home,  Indian  Camp,  Hard  Times,  and  Point  Clear,  for      al4.40        rea<l 

14.40. 

"  4980.— No.  4,  Forlorn  Hope,  for       11.80       read       15.99. 

"  49ao.—No.  5,  Hermitage,  for       11.52       read       12.49. 

"  4980.— No.  5,  Towles,  for       11.04       read       12.49. 

*'  4980.— No.  7,  Golden  Gate,  for       blank       read       16.00. 

''  4980.— Strike  out  item  Ncf.  10. 

"  4981.— Lafourche  district,  No.  8,  Ashton,  for       ol0.90       read       15.74. 

*'  488L— Lafourche  district.  No.  3,  Ellington,  for       al0.90       read       15.48. 

"  4981.— Lafourche  district.  No.  4,  Delogny,  for       al5       read       16. 

"*  4982.— Pontchartrain  district,  No.  1,  Forlorn  Hope,  for       all.80       read       16.99. 

"  4982.— Pontchartrain  district,  No.  18,  Point  Clear,  for       al0.60       read       13.27. 

**  4982.- Pontchartrain  district,  strike  out  Item  No.  15. 

*'  4988.— Lafourche  district,  No.  8,  Alice,  for       a9.35       read       10.00. 

"  4933.— Lafourche  district,  No.  11,  Willuwood,  for       a«.80       road       12.46. 
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ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  30,  1900, 

Army  Building, 
Neu)  York  City,  June  SO,  1900. 
Sir:  The  Mississippi  River  Commission  has  the  honor  to  submit  its 
annual  report  for  the  fiscal  year  ending  June  30,  1900. 

The  sundry  civil  act  of  March  3,  1891),  appropriated  the  sum  of 
$2,583,333  for  the  improvement  of  the  Mississippi  River,  from  which 
the  following  allotments  were  made  prior  to  June  30, 1899: 

MisBi£»ippi  River  Commission 136,000 

Surveys,  gauges,  and  observations 70,000 

Dredges  and  dredging 368,400 

Experimental  low-water  dikes 50, 000 

Plum  Point  Reach,  repair  and  pre8er\'ation  of  works 60, 000 

Hopefield  Bend,  repair  and  preservation  of  works 60, 000 

Plant,  First  and  Second  districts ,. 26,000 

Surveys,  First  and  Second  districts ' 6, 000 

Ashbrook  Neck,  rejudr  and  preservation  of  works 20, 000 

Lake  Providence  revetment,  repair  and  extension 60, 000 

Plant,  Third  district 60,000 

Surveys,  Third  district 5,000 

Kempe  Bend  revetment 180, 000 

Plant,  Fourth  district 64,444 

Surveys,  Fourth  district 5, 000 

Levees 1,250,000 

Hickman,  Ky.,  repairs  to  revetment 6,000 

Greenville,  Miss.,  repairs  to  revetment 26, 000 

Bondurant,  La.,  bank  protection 10, 000 

Reserved  for  fnture  allotment 78, 489 

The  same  act  also  specifically  provided  for  the  expenditure  of  the 
sums  named  at  the  following  points:. 

New  Madrid.  Mo.,  Harbor $40,000 

Camtheisville,  Mo.,  Harbor 35,000 

Helena,  Ark.,  Harbor 30,000 

Greenville,  Miss.,  Harbor 60,000 

The  river  and  harbor  act  of  March  3, 1899^  provided  for  the  expendi- 
ture of  the  following  amounts  under  the  direction  of  the  Mississippi 
River  Commission: 

Harbor  of  Natchez  and  Vidalia,  Miss,  and  La 150,000 

Harbor  of  New  Orleans 110,000 

Rectification  of  Bed  and  Atchafalaya  rivers 25,000 

From  the  sum  of  ^78,489,  reserved  for  future  allotments  from  the 
appropriation  made  by  the  sundry  civil  act  of  March  3,  1899,  the  fol- 
lowing allotments  were  subsequently  made  to  meet  emergencies  or 
changes  in  condition  of  the  several  works  in  charge  of  the  Commission: 

Plum  Point  Reach,  repairs  to  revetment |8,000 

^hport  Bend,  repairs  to  revetment 20,000 

Bondurant,  bank  protection  at 10,000 

Miaoaappi  River  CJommisBion * 40,489 

78,489 
4525 
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The  sundry  civil  act  of  June  6,  1900,  appropriated  the  sum  of 
J2, 260, 000  for  continuing  the  improvement  of  the  Mississippi  River 
from  Cairo  to  the  Passes,  from  which  the  following  allotments  have 
been  made: 

Surveys,  gauges,  and  observations $40,000 

Dredges  and  dredging 400,000 

Surveys,  First  and  Second  districts 6,000 

Levees: 

UpperSt.  Francis  district 20,000 

Lower  St.  Francis  district 114,600 

White  River  district 60,000 

Upper  Yazoo  district »4,000 

Lower  Yazoo  district 160,000 

Upper  Tensaa  district 300, 000 

Lower  Tensas  district 110,000 

Atchafalaya  district 66,000 

Lafourche  district 28,000 

Barataris  district 14,000 

Pontchartrain  district 60,000 

Lake  Boiigne  district 14,600 

Plum  Point  Reach 80,000 

HopefieldBend 60,0(5b 

Plant 26,000 

Experimental  dikes 20,000 

Surveys,  Third  district 6,000 

Ashbrook  Neck  revetment ^.  70,000 

Lake  Providence  revetment 76, 000 

Repairs  to  existing  works 60, 000 

Stone 60,000 

Plant 26,000 

Surveys,  Fourth  district 6,000 

Kempe  Bend  revetment 150,000 

Giles  Bend  revetment 160,000 

Plant 26,000 

Reserved  for  allotment  at  discretion  of  president  of  the  Miegissippi  River 

Commission 26,000 

Total 2,260,000 

The  sundry  civil  act  of  March  8, 1899,  terminated  the  second  four- 

Jear  continuing  appropriation  for  the  improvement  of  the  Mississippi 
^iver.  After  an  experience  of  eight  years  in  administering  the  work 
of  the  Government  under  this  svstem,  the  Commission  feels  qualified 
to  express  an  opinion  in  favor  of  its  efficiency  and  economy  in  connec- 
tion with  the  works  in  its  charge.  The  assurance  of  a  regular  and 
uniform  appropriation  makes  possible  more  foresight  and  system  in 
both  office  and  field  on  the  part  of  the  Commission  and  of  the  engi- 
neers in  immediate  charge  of  the  work.  With  the  expectation  of  con- 
tinuous service  a  stronger  corps  of  assistants  and  employees  can  be 
organized,  and  contractors  of  larger  means  and  better  equipment  are 
attracted.  Better  administration  and  rates  are  therefore  obtained. 
On  account  of  the  character  of  the  work,  and  the  climate  in  which  it  is 
conducted,  a  large  part  of  the  cost  of  the  improvement  is  in  the  build- 
ing, repair,  and  preservation  of  plant  Deterioration  goes  on  at  a 
rapid  rate  irrespective  of  use.*  It  is  therefore  of  much  economic 
importance  to  keep  it  constantly  employed;  to  wear  it  out  rather  than 
let  it  rot.  Without  regularity  in  appropriations  the  part  of  each 
which  it  is  necessary  to  reserve  as  a  precaution  in  order  to  lay  up  and 
preserve  the  plant  and  to  protect  the  work  during  an  indefinite  inter 
val  before  the  resumption  of  operations  reduces  the  quantity  of  work 
done,  postpones  results,  and  increases  costs.     These  ai*e  some  of  the 
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considerations  which  make  for  economy  in  the  system  of  continuing 
appropriations  which  we  have  the  honor  to  recommend. 

The  first  continuing  api)ropriation  made  for  the  improvement  of  the 
Mississippi  River,  in  the  river  and  harbor  act  of  1892,  received  an  inter- 
pretation which  allowed  the  Commission  to  make  continuing  contracts, 
only  limited  by  the  time  and  amount  fixed  by  the  appropriation  act. 
The  second  continuing  appropriation,  in  the  river  and  harbor  act  of 
1896,  was  interpreted  as  limiting  the  right  of  contract  of  the  Commis- 
sion to  the  year  and  amount  for  which  each  appropriation  was  made. 
It  is  the  experience  of  the  Commission  that,  if  not  inconsistent  with 
other  interests',  the  former  system,  allowing  contracts  limited  only  by 
the  time  and  amount  for  which  the  Government,  in  the  original  act, 
has  declared  its  intention  to  make  appropriations,  allows  the  use  of  the 
advantages  which  have  been  cited  to  a  greater  extent  than  does  the  act 
of  1898. 

MISSISSIPPI  BIVEB  COMMISSION. 

Capt.  Mason  M.  Patrick,  Coi-ps  of  Engineers,  U.  S.  A.,  secretaiy; 
office,  FuUerton  Building,  comer  Pine  and  Seventh  streets,  St.  Louis, 
Mo. 

During  the  past  year  the  Mississippi  River  Commission  held  three 
sessions.  The  first  two  were  held  at  the  office  of  the  Commission, 
St.  Louis,  on  November  4,  1899^  and  March  14,  1900,  and  both  were 
followed  by  inspections  of  the  nver  from  St.  Louis  to  New  Orleans, 
and  of  the  works  in  progress.  During  these  inspections  daily  meetings 
were  held  for  the  transaction  of  the  Commission's  business,  and  with 
corporations  or  citizens  interested  in  local  improvements.  The  last 
meeting  was  held  June  25  to  28,  1900,  at  the  Army  Building,  New 
York  Citv,  after  the  passage  of  the  sundry  civil  bill  making  an  appro- 
priation for  the  coming  fiscal  year,  for  the  purpose  of  considering  the 
distribution  of  the  sum  provided  for  the  improvement  of  the  Missis- 
sippi Biver,  and  for  the  preparation  of  the  annual  report. 

8UBVBTS,  GAUGES,*  AND  OBSERVATIONS. 

The  survey  of  the  river  from  the  head  waters  to^the  Head  of  the 
Passes,  the  preservation  and  recording  of  gauges  and  plant,  and  the 
observation  of  the  hydraulic  data  necessary  for  a  proper  study  of  the 
improvement  of  the  river  have  received  attention  during  the  year. 

The  topography  and  hydrography  have  been  completed  from  the 
Head  of  the  Passes  up  to  St.  Paul,  Minn.  Beyond  this  the  precise 
leveling  has  bfeen  extended  to  Aithin,  Minn.,  and  between  these  two 

Eoints  much  of  tiie  other  field  work  has  been  done.  A  reconnaissance 
as  been  made  to  the  drainage  basin  of  Lake  Itasca,  and  over  the  inter- 
mediate parts  of  the  river.  Beside  the  levels  following  the  course  of 
the  stream,  side  lines  connect  with  Lake  Michigan  at  Chicago  and  with 
Lake  Superior  at  Duluth.  Other  lines  of  great  importance  have  also 
been  rerun  from  New  Orleans  to  connect  with  the  Gulf  of  Mexico  at 
the  mouth  of  the  Mississippi  River,  and  at  Biloxi,  Miss.  The  object 
of  these  was  to  investigate  the  subsidence  of  bench  marks  at  and  about 
the  Passes  of  the  river  which  previous  levels  had  indicated.  They 
seem  to  establish  a  settlement  of  about  1  foot  in  eighteen  years  at  Port 
Eads,  as  referred  to  Biloxi.  The  subject  is  of  sufficient  interest  and 
puportance  to  be  followed  by  connecting  the  bench  piq-rks  in  the  alluvial 
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deposits  about  the  lower  pai-ts  of  the  Mississippi  River  and  its  Passes 
with  others  in  the  tertiary  formation  of  Mississippi,  which  may  be 
assumed  as  permanent,  and  checking  their  relative  levels  at  intervals, 
as  well  as  by  the  continuance  of  tidal  observations  at  Biloxi  and  East 
Bay.  Evidences  of  a  geological  subsidence  of  the  Gulf  coast  of  Loui- 
siana and  other  States  to  the  eastward  have  been  observed;  but,  from 
its  rapiditv,  it  is  probable  that  the  settlement  at  South  Pass  indicated 
by  these  levels  is  rather  the  result  of  the  compression  by  its  own 
weight  of  the  loosely  deposited  material  at  the  mouth  of  the  river  than 
of  an  earth  movement. 

Besides  these  surveys,  the  work  of  the  Commission's  office  at  St.  Louis 
has  included  investigations  of  the  relative  scour  and  fill  in  pools  and 
on  bars,  the  maintenance  and  recording  of  gauges,  observations  of 
the  extremes  and  slopes  of  high  and  low  water,  discharge  measure- 
ments at  different  stages,  the  care  of  the  surveying  plant  and  outfit, 
the  reduction  of  field  notes,  the  preparation  and  publication  of  charts, 
the  designing  of  new  dredges  and  dredging  outfit,  the  care  thereof, 
their  operation  when  required  by  low  stages  in  the  river,  and  idso  the 
conduct  of  experimental  dike  work  for  low- water  improvement.  These 
duties  may  be  described  as  follows: 

Great  importance  attaches  to  the  transfer  of  deposited  material  from 
bar  to  pool,  and  from  pool  to  bar,  during  the  different  stages  of  the 
river  year.  To  study  these,  an  observation  party  has  been  stationed 
at  New  Madrid  to  repeat  cross  sections  over  a  length  of  river  in  which 
bar,  pool,  and  reversion  point  are  found.  The  results  of  the  year's 
observations  have  not  yet  been  reduced. 

The  established  gauges  require  annual  inspection  and  repair  in  order 
to  give  certainty  to  this  most  important  of  all  river  records.  This 
record  is  complete  for  nearly  thirty  years,  and  serves  the  interests  of 
navigation,  channel  improvement,  and  levee  building. 

Maximum  and  minimum  stages  of  each  year's  water  are  observed, 
at  intervals  not  exceeding  5  miles,  from  Cairo  to  Fort  Jackson.  These 
records  are  of  importance  in  ascertaining  the  effect  of  channel 
improvement  and  levees,  both  on  the  height  of  the  floods  and  the  bed 
of  the  river.  Discharge  measurements  at  high  and  low  stages  con- 
tinue to  be  taken  as  frequently  as  the  opportunity  occurs. 

For  these  series  of  observations  an  extensive  outfit  of  boats,  tools, 
and  instruments  are  required,  and  the  maintenance  of  these  in  such 
condition  as  to  be  available  for  service  at  the  extremes  of  high  and 
low  water,  as  well  as  at  intermediate  periods,  is  important. 

The  Commission  publishes  three  maps,  viz:  One  of  the  alluvial 
valley,  from  the  Passes  to  the  head  waters,  on  a  scale  6t  1  inch  to  5 
miles;  another  of  the  river,  within  the  same  limits,  on  a  scale  of  1 
inch  to  1  mile,  and  detailed  charts  of  the  river,  on  a  scale  of  1  to 
20,000.  The  first  is  complete,  as  is  also  the  second  from  the  Gulf  to 
Lansin?,  Iowa,  in  60  sheets,  and  the  third  from  the  Head  of  the  Passes 
to  La  Crosse,  Wis.,  in  165  sheets.  The  results  of  comparative  surveys 
are  added  to  these  mapis,  and  a  record  of  works  of  improvement  placed 
on  them.  The  reduction  of  field  notes,  mapping,  drawing,  and  other 
preparation  for  publication  require  a  considerable  office  force. 

The  building,  maintenance,  and  operation  of  dredges  constitute  a 
large  part  of  the  work  of  the  Commission.  The  project  which  was 
adopted  in  1896  for  the  improvement  of  low-water  navigation  by 
hydraulic  dredges  of  capacity  sufficient  to  open  a  channel  through  a  bar, 
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in  very  few  days,  wide  and  deep  enough  to  give  relief  to  navigation, 
and,  to  a  great  extent,  to  direct  the  flow  of  the  current  along  the  line 
of  least  resistance,  has  met  with  suflScient  success  to  justify  its  con- 
tinuance. A  navigable  depth  of  8^  feet  was  maintained  during  the 
past  low- water  season  from  Cairo  to  New  Orleans. 

The  Commission  had  in  the  field  during  the  season  five  dredges. 
One  or  more  of  them,  as  occasion  required,  were  in  operation  from 
August  11  to  November  26.  An  auxiliary  fleet  of  towboats  and 
tenders  is  necessary  for  the  operation  of  these  dredges. 

^  It  is  expected  that  during  the  coming  low-water  season  there  will  be 
nine  dredges  in  commission. 

The  successful  opening  of  a  low-water  channel  through  a  bar 
depends  largely  upon  the  water  conditions  presented  by  the  season 
and  upon  the  skill  with  which  a  location  is  made.  Experience  shows 
that  if  the  stage  remains  constant  or  steadily  falls  a  channel  once 
opened  will  remain  in  good  condition  throughout  low  water;  also, 
that  if  it  is  located  on  lines  that  the  current  in  seeking  a  crossing  will 
readily  follow,  it  will  not  only  remain  open  but  will  steadily  improve. 
This  is  clearly  shown  in  the  accompanying  plates,  6-60,  and  particu- 
larly in  those  of  ^Cherokee,  Hickmans,  Island  34,  Presidents  Island, 
and  Fleeces  crossings. 

The  dredges  under  construction  are  designed  to  be  self-propelling, 
with  the  expectation  of  reducing  the  cost  and  time  of  operation  and 
of  removal  from  point  to  point.  Other  changes  have,  from  time  to 
time,  been  made  to  deci'ease  cost  and  increase  efficiency,  and  it  is  the 
intention  of  the  Commission  during  the  coming  season  to  make  a 
careful  investigation  as  to  the  type  of  pump  best  adapted  to  deal  with 
water  discharged  at  high  velocities  and  heavily  charged  with  sand« 
Keference  is  invited  to  the  report  of  Capt.  Mason  M.  ratrick.  Corps 
of  Engineers,  U.  S.  A.,  secretary  of  the  Commission,  Appendix  2,  for 
a  full  description  of  the  dredging  fleet,  the  proposed  additions,  its 
operations,  and  the  directions  in  which  investigations  have  been  and 
are  being  made  to  increase  its  efficiency. 
.  It  is  the  opinion  of  the  Commission  that  hvdraulic  dredging  has 
proved  te  be  a  successful,  economical,  and  reliable  means  of  low- water 
channel  improvement,  and  that  such  part  of  the  attention  and  funds 
at  the  disposal  of  the  Commission  as  is  necessary  should  be  devoted  to 
its  furCher  development. 

Experimental  dike  work  for  the  relief  of  navigation  during  the  low 
stages  was  tried  at  two  places.  Point  Pleasant  and  Cherokee  Crossing. 
It  IS  not  thought  that  either  the  season  or  the  locations  were  favora- 
ble, so  the  results  are  not  conclusive  as  to  the  merits  of  such  structures, 
when  required  at  critical  times  and  over  extensive  areas. 

For  further  details  of  all  the  foregoing  work  of  the  Commission, 
reference  is  invited  to  the  report  before  mentioned,  of  the  secretary, 
Captain  Patrick,  and  to  those  of  his  assistant  engineers. 

CHANNEL  WORKS  AND  BANK  REVETMENT  IN  THE   SEVERAL  DISTRICTS, 

Works  above  Cairo, — Office  at  custom-house-,  St.  Louis,  Mo.,  Capt. 
Edward  Burr,  Corps  of  Engineers,  U.  S.  A. 

The  river  and  harbor  act  of  July  6,  1884,  appropriated  $50,000  for 
the  purpose  of  extending  the  revetment  work  which  had  been  put  in 
to  cnecK  the  bank  erosion  in  the  rear  of  Cairo,  111.,  the  work  to  be 
ENG  1900 ^284 
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done  under  the  direction  of  the  Mississippi  River  Commission.  Mat- 
tress work  and  repairs  to  stone  paving  were  done  there  in  1884  to  1886 
and  some  additional  repairs  were  made  in  1898.  The  work  has  been 
entirely  successful,  ana  no  work  has  been  necessary  during  the  past 
year.     An  unexpended  balance  of  f  7,361  remains  on  hand. 

Fi/r%t  district^  from  Cairo ^  lU.^  to  foot  of  Island  jO^  S£0  miles. — 
Office,  36  Equitable  Building,  Memphis,  Tenn. ;  district  officer,  Capt. 
E.  Eveleth  Winslow,  Cotps  of  Engineers,  U.  S.  A. 

Construction  work  for  channel  improvement  and  for  the  protection 
of  caving  banks  has  been  done  by  the  Commission  at  the  followii^g 
localities  in  this  district  during  the  past  fiscal  year: 

Hichnw/n^  Ky.,  36  miles  heurw  Cairo^  left  hcmk. — ^Work  was  neces- 
sary here  to  repair  injury  done  to  the  revetment  by  the  discharge  of 
local  drainage,  at  a  cost  to  the  Government  of  over  J2,600.  O^erwise 
the  work  has  remained  in  good  condition. 

New  Mddrid^  Mo.^  71  miles  hdow  Cairo^  right  hamk. — ^The  work  of 
bank  protection  previously  done  at  this  point,  3,650  feet  long,  remained 
in  good  condition,  the  repairs  needed  being  few  and  slight.  The  sea- 
son's work  consisted  of  a  downstream  extension  of  the  revetment, 
giving  it  an  aggregate  length  of  4,600  feet,  and  the  placing  of  small 
mats  at  the  mouths  of  two  bayous  below  the  town  where  washouts 
had  occurred.  The  present  length  of  the  revetment  fully  protects 
that  part  of  the  bank  occupied  by  the  town. 

Ca/nitJiersviUe^  Mo.^  110  miles  hdow  Cairo^  riakt  hamk. — The  rapid 
caving  of  the  bank  on  which  that  town  is  situatea  led  to  appropriations 
in  the  sundry  civil  acts  of  1898  and  1899  for  its  protection.  The  work 
has  been  actively  prosecuted  during  the  two  past  working  seasons,  and 
now  has  an  extension,  in  good  condition,  of  1,890  feet  It  is  impor- 
tant that  the  work  should  be  extended  some  distance  downstream, 
and  that  the  upper  bank  revetment  should  be  carried  to  a  higher  level. 
Injury  has  also  been  done  here  to  the  work  by  the  mismanagement  of 
the  local  drainage,  such  as  has  been  reported  on  at  Hickman. 

Phim  Poimi  lieach^  H7  to  186  miles  hdow  Cairo. — ^The  year's  work 
at  this  well-known  part  of  the  river  consisted  in  the  necessary  repairs 
of  63,000  linear  feet  of  revetment,  and  of  the  dike  and  dam  systems 
for  the  closure  of  Elmot  and  Island  30  chutes.  The  extreme  width  of 
the  river  here,  and  its  subdivision  into  competing  channels,  makes  the 
maintenance  of  these  last-mentioned  worKs  of  great  importance. 
Daniels  Point  revetment,  8,800  feet  long,  needed  extensive  repairs. 
Ashport  Bend  revetment,  19,234  feet  long,  is  generally  in  ffood  order, 
and  the  repairs  needed  were  slight.  Fletchers  Bend,  in  which  17,700 
linear  feet  of  bank  protection  has  been  built,  needed  extensive  repairs; 
16,300  feet  of  it  now  stands  in  good  condition.  Osceola  Bar  revet- 
ment, 6,600  feet  long,  also  required  repairs. 

Much  of  the  work  of  maintenance  necessary  this  year  was  due  to  the 
fact  that  the  work  was  among  the  earliest  done  on  the  river,  and  at  a 
time  when  the  methods  of  construction  were  far  inferior  to  those  now 
used. 

The  Gold  Dust  Dam,  which,  for  the  reasons  before  given,  is  a  work 
of  much  importance  in  connection  with  the  navigation  of  the  rea^h, 
also  received  repair,  partly  in  closing  a  gap  and  partly  in  restoring 
the  grade  which  had  been  lost  by  settlement.  After  this  repair  work 
was  completed  further  damage  occurred,  and  other  methods  of  closing 
this  chute  will  be  investigated. 
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The  12  miles  of  levee  which  was  built  along  the  left  bank  of  the 
reach  and  is  thought  to  have  contributed  materially  to  the  improve- 
ment of  local  navigation,  received  injury  in  the  flood  of  1897,  and 
should  be  restored  to  its  former  efficiency. 

Reference  is  invited  to  the  report  of  Capt.  E.  E.  Winslow,  executive 
officer  of  the  district,  and  to  those  of  his  assistant  engineers,  for  a  full 
description  of  the  improvements  on  this  part  of  the  river  and  for 
details  of  the  season's  work.     (Appendix  3.) 

Seoond  district,  from  the  foot  of  Idcmd  Jfi  to  ths  rruxuth  of  White 
Svoer,  176  miles. — Office,  86  Equitable  Building,  Memphis,  Tenn.; 
district  officer,  Capt  E.  Eveleth  Winslow,  Corps  of  Engineers,  U.  S.  A. 

Hopefidd  Bend^  Arkansas,  ££7-^30  mUes  below  Cairo,  right  hamJc, — 
This  revetment  was  completed  in  1889,  with  a  length  of  "16,200  feet. 
Since  then  repairs  have  been  made  from  time  to  time.  It  now  stands  in 
eood  condition.  It  is  a  work  of  the  greatest  importance,  since  upon 
Sie  prevention  of  further  recession  of  Hopefield  Bend  and  Point  by 
this  bank  protection  depends  the  preservation  of  Memphis  Harbor. 
The  loss  of  Hopefield  Point  means  a  sand  bar  along  the  Memphis  front. 
In  fact,  during  the  delay  in  the  completion  of  the  revetment  from  the 
failure  of  appropriations,  the  point  receded  far  enough  to  cause  the 
loss  by  deposit  oi  a  large  part  of  the  upper  end  of  the  harbor.  Con- 
siderable work  has  been  done  on  the  revetment  during  the  past  season, 
mainly  in  replacing  the  older  and  inferior  work,  which  showed  signs 
of  weakness,  with  mats  built  by  more  recent  and  reliable  methods.  It 
is  thoc^ht  advisable  that  a  short  downstream  extension  be  built  around 
the  point,  and  that  the  upper  bank  revetment  of  stone  be  carried,  in 
places,  to  a  higher  level. 

WdtfRwer,  £30  mileshelow  Gadro,  left  ha/nh. — ^This  work  of  improve- 
ment, started  under  an  appropriation  in  the  river  and  harbor  act  of 
1896,  consists  in  keeping  a  small  stream,  tributary  to  the  Mississippi 
at  the  upper  limit  of  the  city  of  Memphis,  free  from  the  deposit  caused 
by  back  water  and  from  the  sawmill  and  manufacturing  refuse  annually 
sunk  in  it.  It  is  of  considerable  local  commercial  importance,  but  its 
navigable  condition  is  dependent  upon  annual  appropriations  and 
work.  A  dredge  boat  has  been  acquired,  and  dump  scows  will  be 
ready  for  the  work  of  the  coming  low-water  season. 

Memphis  Rarbor^  £30-232  miles  below  Cairo,  left  Sem*.— The  revet- 
ment work  protectmg  the  harbor  front  of  Memphis  was  built  jointly 
by  the  Government  and  the  citizens.  It  was  commenced  in  1884  above 
the  city,  and  the  last  extension,  built  in  1898,  connected  with  the 
reveUnent  of  the  railroad  company  protecting  the  bridge  pier  below 
the  city.  Whatever  repairs  were  needed  have  been  made  by  the  Gov- 
ernment. It  is  now  in  ^ood  condition,  but  its  importance  is  such  that 
funds  should  be  available  for  repairs  at  any  time. 

Udena  Harbor,  306  mUes  below  Cairo,  right  bank. — ^This  improve- 
ment has  an  extension  of  4,900  feet  along  the  lower  part  of  the  city 
front.  During  the  past  year  the  work  consisted  of  both  repairs  and 
extensions.  It  is  now  in  good  condition,  but  the  building  of  the  upper 
bank  revetment  to  a  higher  level  is  considered  advisable. 

Reference  is  invited  to  the  report  of  Capt.  E.  E.  Winslow,  executive 
officer  of  the  district,  and  to  the  reports  of  his  assistant  engineers  for 
full  description  of  the  work  in  this  part  of  the  river  and  for  details  of 
the  season^s  work.    (Appendix  8.) 


Digitized  by  VjOOQIC 


4532      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Third  dist/rict^  from  the  mmith  of  the  White  River  to  Warrenton^ 
JUiss,^  ^14'  mi^.— Office,  64  Equitafcle  Building,  Memphis,  Tenn.;  dis- 
trict officer,  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  U.  S.  A., 
until  December  30, 1899,  and  from  that  date,  Capt.  C.  L.  Potter,  Corps 
of  Engineers,  U.  S.  A. 

Improvement  work,  under  the  Mississippi  River  Commission,  has 
been  conducted  at  the  following  localities  m  this  district:  Ashbrook 
Neck,  Greenville,  Lake  Providence,  and  Delta  Point. 

Ashfyrook  Neck^  l^Jfi  mUea  hdow  Cairo^  left  hank, — ^This  work  was 
inaugurated  ten  years  ago  to  prevent  a  cut-otf  in  the  extremely  tortu- 
ous part  of  the  nver  between  Arkansas  City  and  Greenville,  known  as 
''The  Bends."  Of  three  exceedingly  elongated  points,  Ashbrook  was 
chosen  as  the  most  threatening,  being  some  12  miles  around  and  only 
about  2,000  feet  across.  The  protection  commenced  in  1890  has  been 
extended  over  a  length  of  bank  of  nearly  10,000  feet.  Necessary 
repairs  have  been  made  from  time  to  time,  some  during  the  past  season. 
The  work  is  now  in  good  condition,  but  will,  in  the  early  tuture,  need 
both  repair  and  an  extension  upstream,  as  caving  has  become  more 
active  above  the  head  of  the  work. 

Greenville  (J/Zs*.)  Harbor^  IflS  miles  hdow  Oavro, — Work  was  com- 
menced on  the  Greenville  front  in  1887,  at  which  time  the  site  of  the 
town  was  threatened  by  rapid  caving.  The  earliest  work  was  a  system 
of  spur  dikes,  which  was  changed  in  1891  to  a  continuous  revetment. 
This  has  been  repaired,  as  occasion  required,  and  extended  from  year 
to  year  until  the  work  has  now  a  length  of  about  14,600  feet,  in  good 
order,  except  some  repairs  which  could  not  be  completed  during  the 
past  working  season  for  lack  of  time  and  plant. 

Laics  Providence  revetment^  51fi  miles  hdow  Cai/ro^  right  hamk, — ^This 
improvement,  together  with  those  at  Ashbrook  Neck  and  Greenville 
Harbor,  before  mentioned,  is  illustrative  of  three  important  classes  of 
work  to  which  bank  protection  is  applicable.  At  Ashbrook  Neck  a 
cut-oflf  has  been  prevented,  which,  if  allowed,  would  have  so  changed 
the  course  of  the  river  in  the  vicinity  that  two  other  cut-offs  would 
have  inevitably  followed,  together  with  an  increase  of  cavino^  and  the 
destruction  of  a  considerable  payt  of  the  levee  system  of  the  Yazoo 
and  Tensas  basins.* 

The  bank  protection  at  Greenville  has  saved  the  most  important 
trading  and  railroad  center  of  the  Yazoo  Basin. 

At  Lake  Providence  the  river  threatened  to  cave  through  the  levee 
into  an  old  cut-off  lake.  The  bank  has  been  successfully  protected  by 
revetment  in  order  to  maintain  the  present  levee  and  prevent  the 
necessity  of  a  new  one  around  the  lake.  As  this  would  have  been  many 
miles  in  length  and  included  the  damming  of  the  Tensas  River  and  Bax- 
ters Bayou,  the  present  work  is  of  great  importance.  It  was  com- 
menced in  1890;  it  has  a  length  of  about  11,000  feet,  and,  with  slight 
exceptions,  is  in  good  order.  Its  extension  upstream  to  cover  that  part 
of  the  bank  whicn  is  still  caving  is  of  importance. 

Ddta  Pointy  698  whiles  hdow  Cairo^  right  hank. — ^This  is  still  another 
illustration  of  the  useful  application  of  bank  protection.  The  Vicks- 
burg  cut-off  of  1876  promptly  removed  the  harbor  some  miles  from 
the  city  front.  The  distance  to  which  it  was  removed  was  limited  by 
the  resistance  of  Delta  Point,  and  it  was  of  great  importance  that  any 
further  recession  should  be  prevented.    Revetment  was  commencea 
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in  1878,  and  since  that  time  the  point  has  been  held,  thus  maintaining 
a  condition  under  which  the  improvement,  if  not  the  restoration,  of 
the  harbor  is  possible.  Considerable  repairs  were  made  during  the 
past  season,  and  it  is  now  necessary  that  an  upstream  extension  should 
06  made  as  soon  as  funds  can  be  provided.  Kef erence  is  invited  to  the 
report  of  Capt.  C.  L.  Potter,  executive  officer  of  the  district,  and  to 
the  reports  or  his  assistant  engineers  for  full  description  of  the  work 
in  this  part  of  the  river,  and  for  details  of  tiie  season's  work  (Appen- 
dix 4). 

Fourth  ddstriet^  from  Warrentony  Ji/tss.^  to  the  Head  of  the  Pdsaea^ 
463  Twi^.— Office  3232  Prytania  street,  New  Orleans,  La.;  district 
officer,  Maj.  Geo.  McC.  Derby,  Corps  of  Engineers,  U.  S.  A. 

Improvements  in  this  district  have  been  conducted  at  the  following 
localities:  Kempe  Bend,  Natchez  and  Vidalia  Hfaxbor,  the  junction  of 
the  Mississippi,  Red,  and  Atchafalaya  rivers,  and  New  Orleans  Harbor. 

Kem/pe  Bendy  658  'miles  hdow  Cai/ro^  right  bcmk, — ^The  levee  along 
this  bend  follows  the  narrow  remaining  strip  of  high  ground  betw^een 
the  river  and  a  swamp  of  unusual  depA  and  area.  Both  the  levee  and 
its  location  are  closely  threatened  by  caving.  If  lost,  the  continuity 
of  the  levee  protecting  the  Tensas  Basin  could  only  be  restored  by 
building  a  line  around  the  swamp,  at  a  cost  considerably  exceeding 
$600, OCS.  ^  It  is  doubtful  if  this  could  be  done  in  a  single  season.  The 
situation  is  in  many  respects  similar  to  that  at  Lake  Providence,  in  the 
third  district,  before  described.  For  the  reasons  given,  it  was  decided 
by  the  Coomiission  to  protect  the  bank  by  a  revetment.  This  was 
commenced  as  soon  in  the  season  as  the  river  conditions  would  permit, 
and  before  work  was  stopped  by  high  water  upward  of  4,000  linear 
feet  were  completed.  It  is  quite  eviaent  that  it  is  a  case  of  emergency 
to  extend  the  revetment  both  up  and  down  stream  during  the  coming 
season. 

Owing  to  the  remoteness  of  any  stone  supply  from  the  works  of 
improvement  in  this  district,  the  cost  of  this  necessary  part  of  the 
material  for  bank  protection  has  always  been  excessive.  Extensive 
experiments  have  tnerefore  been  conducted  by  the  district  officer  here 
and  at  Giles  Bend,  to  be  mentioned  hereafter,  to  substitute  concrete  or 
brick.  The  observed  results  are  encouraging,  but  conclusions  can  not 
be  reached  until  a  low-water  season  has  passed.  The  work  is  now  in 
good  condition. 

Natchez  (Miss.)  cmd  Vidalia  {La.)  Harbor^  700  miles  hdow  Cairo. — 
The  preservation  of  this  harbor  is  dependent  upon  the  prevention  of  a 
cut-off  through  a  long  and  narrow  point  immediately  above,  by  the 
revetment  of  Giles  Bend,  on  its  upper  side.  Work  here  has  been  in 
progress  for  three  years.  It  was  first  expected  that  a  series  of  spurs, 
such  as  had  proved  successful  at  certain  points  below  Red  River,  would 
be  sufficient,  but  it  subsequently  provea  necessary,  from  the  violence 
of  the  local  conditions,  to  connect  them  with  revetment  mats.  The 
work,  although  including  much  of  the  experimental  construction  be- 
fore mentioned,  appears  m  good  order,  but  a  considerable  downstream 
extension  is  required. 

Thejtmction  of  the  Mississippi^  Bed^  and  Atchafalaya  rivers^  76J^ 
miles  oeUno  Oairo,  right  hank. — No  work  has  been  necessary  at  this 
point,  which  in  former  years  has  presented  such  great  obstruction  to 
navigation,  except  intermittent  dredging  for  the  four  low- water  months, 
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August  to  November,  inclusive.  Without  some  change  in  the  favor- 
able conditions  which  have  prevailed  for  some  years,  no  work  is  antici- 
pated here  except  the  repair  and  strengthening  or  the  dams  for  the 
prevention  of  the  enlargement  of  the  Atchafalaya  River  and  the  con- 
tinuance of  dredging  in  lower  Old  River.  These,  however,  are  so 
important  that  funds  should  always  be  available  for  these  works. 

i^ew  OrUans  Harbor^  963  miles  below  Cairo. — ^This  harbor  includes 
both  banks  of  the  river,  with  an  aggregate  Jenffth  of  upward  of  30 
miles.  In  consequence  of  the  extent  of  the  work  and  the  inadequacy 
of  appropriations  many  parts  of  the  conunerciai  front  are  in  a  very 
critical  condition,  and  extensive  caving,  involving  the  loss  of  structures 
valuable  both  from  their  cost  and  their  commercial  service,  is  appre- 
hended. This  is  particularlv  true  of  the  terminal  of  the  Illinois  Cen- 
tral Railroad,  known  as  South  Port,  where  extensive  trackage,  wharves, 
warehouses,  and  elevators  have  been  built.  So  great  is  the  emergencv 
at  some  points  that  the  Commission  has  felt  compelled  to  apply  bank 
protection  first  to  localities  where  the  greatest  danger  existed  or  where 
the  largest  interests  were  located,  instead  of  pursuing  the  work  sys- 
tematically from  above  downstream,  thus  transmitting  the  result  of 
permanence  gained  above  to  each  successive  concave  bend  below.  No 
work  was  done  during  the  past  season,  owing  to  deficiency  of  plant. 
Such  work  as  had  been  done  in  previous  years  is  generally  in  good 
condition. 

Fuller  description  of  the  conditions  existing  at  the  several  works 
of  improvement  in  this  district  and  details  of  the  season's  work  will 
be  found  in  the  report  of  Maj.  Geo.  McC.  Derby,  and  in  those  of  his 
assistant  engineers  (Appendix  6),  to  which  attention  is  invited, 

IiEVEES. 

The  general  allotment  for  levees  from  the  appropriation  in  the  sun- 
dry civil  act  of  1899  was  subdivided  as  follows: 

Upper  St.  Francis  Levee  district $20,000 

Lower  St  Francis  Levee  district 123,500 

White  River  Levee  district 61,760 

Upper  Yazoo  Levee  district 123,500 

Lower  Yazoo  Levee  district 247,000 

Upper  Tensas  Levee  district 197,600 

Lower  Tensas  Levee  district 217,300 

Atchafalaya  Levee  district 93,800 

Lafourche  Levee  district 37,050 

Pontchartrain  Levee  district 74,100 

Barataria  Levee  district 24,700 

LakeBorgne  Levee  district 24,700 

In  the  annual  report  of  the  Commission  for  1899  a  full  description  of 
the  levee  basins  and  of  the  levees  in  the  sevend  districts  was  given. 
It  is  unnecessary  at  this  time  to  repeat  this,  and  reference  is  niade  to 
that  report,  contained,  as  Appendix  W  W,  in  the  Annual  Beport  of 
the  Chief  of  Engineers  for  that  year,  pages  8319-3326. 

As  regards  the  levees,  the  year  has  D^n  uneventful.  With  favor- 
able weather,  reasonable  prices,  and  the  absence  of  high  water,  very 
satisfactory  progress  has  oeen  made.  Although  neither  the  levees  of 
any  district,  nor  of  any  considerable  part  of  a  district,  have  as  yet 
been  given  the  grade  or  cross  section  which  is  thought  necessary  hj 
the  Commission,  yet  the  work  as  it  stands — over  1,8M)  miles  long — ^is 


Digitized  by  VjOOQIC 


APPENDIX  Y  T — BEPOttT  OP  MISSISSIPPI  BIYEB  COMMISSION.       4535 

in  greatly  improyed  condition.  Each  of  the  district  lines  is  continu- 
ous^ with  the  following  exceptions:  Work  was  not  commenced  by  the 
Umted  States  in  the  Upper  St.  Francis  Basin  until  1899^  and  onljr  8 
miles  out  of  70  are  ouilt.  In  the  Lower  St.  Francis  Basin  161  miles 
out  of  207  are  built.  There  also  exists  a  small  gap  in  the  town  of 
Point  Pleasant,  owing  to  the  failure  of  the  local  authorities  to  provide 
the  right  of  way  which  is  required  in  all  cases  by  the  Commission.  In 
the  Upper  Tensas  district  an  extension  remains  to  be  made  of  the  line 
below Xake  Jefferson,  overlapping  the  Amos  Bayou  Levee.  The  lower 
end  of  the  Lower  Tensas  line  needs  an  extension  of  about  10  miles  to 
cover  the  Bougere  Bend.    • 

The  reports  of  the  district  officers  and  their  assistant  engineers  are 
very  full  concerning  the  levees  in  their  charge,  and  reference  is  invited 
thereto.  Under  these  circumstances  it  is  thought  that  the  necessary 
information  on  the  subject  can  be  best  given  in  tabular  form. 

TabulaUd  tkUement  of  condition  of  levees  and  of  work  of  yecar  ending  June  SO,  1900, 


District 


Length. 


Contents  in 
1889. 


Built  since 

by  United 

States. 


Built  since 

by  local 
authorities. 


Total  con- 
structed. 


Upper  St  Francis. 
Lower  St  Francis 

White  River 

Upper  Yazoo 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Lafourche 

Barataria 

Pontchartraln . . . . 
LaJceBorgne 

Total 


MOeg. 

85 
207 

64 
124 
188.14 
171.66 
181.6 
122 

78 

71.6 
128.6 

70 


OvbUyardM, 


7 

6 

16 

26 

24 

16 

16 

6 

2 

12 

2 


lSi5,544 

661,601 

210,214 

610,884 

1,860,200 

1,563,873 

1,264,649 

646,005 

272,919 

292,686 

466,140 

288,288 


OvMcvoirdi, 


»0 
517 
►76 
»2 
R23 
176 
251 

B7 
»1 


CtMeyard: 

185,544 

11,728,179 

7,003,292 
16,704,282 
28,832,426 
26,785,610 
16.941,044 
18,181,869 

7,402,892 

2,810,410 
12,974,148 

8,228,887 


1,486.8 


186,874,716 


8,196,887 


8,101,881 


162,678,484 


District 


Contents  In 
1900. 


Required  to 
complete. 


Final  con- 
tents. 


Per- 
centage 
built 


Upper  St  Francis. . 
Lower  St  Francis  . 

White  River 

Upper  Yazoo 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Lafourche 

Barataria 

Pontchartraln . . . . . 
LakeBorgne 


Total. 


Cubicyaird: 


1,216,025 
894,200 
211,000 
65,100 


192,000 


a 


00 
00 
00 
00 
00 
76 
58 
19 
30 
17 
28 
06 


0.019 
.484 
.422 
.619 
.618 
.501 
.545 
.716 
.667 
.628 
.681 
.620 


2,078,825 


150,596,168 


109,091,724 


268,686,888 


.679 


Records  have  been  kept  with  sufficient  accuracy  for  the  past  four 
years  to  allow  a  preliminary  computation  of  the  losses  of  levee  by 
crevasses,  caving,  or  other  causes,  on  which  can  be  based  an  estimate 
of  the  cost  of  maintenance  of  the  levee  system.  During  this  limited 
period  l^e  annual  average  loss  is  2i  per  cent  of  the  existing  levees. 
While,  on  the  one  hand,  vie  considerable  length  of  new  levees  on  good 
locations  would  tend  to  decrease  this,  it  should  be  renaembered  that 
there  yet  remain  great  lengths  of  old  levees  close  to  caving  banks,  and 
tiiat  the  many  crevasses  in  the  great  flood  of  1897  are  induded  in  the 
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estimate.  Both  of  these  circumstances  would  tend  to  increase  the  rate 
of  loss.  It  is  probably  about  fair,  although  continued  observation  is 
required  to  substantiate  it.  But  tne  loss  of  a  given  length  of  levee  by 
caving  can  only  be  restored  by  the  building  of  ^a  loop  of  a  greater 
length  inclosing  the  sap.  Assuming  this  increase  of  length  and  con- 
tents at  50  per  cent  pla^  the  cost  of  the  maintenance  of  the  levee 
system,  witn  such  grades,  sections,  and  locations  as  are  now  usual,  at 
less  than  3i  per  cent  of  its  construction.  It  is  probable  that  this  will 
not  be  exceeded  when  the  system  approaches  completion  in  locations, 
construction,  and  dimensions. 

For  the  past  eighteen  years  the  United  Stjites  and  the  levee  organiza- 
tions of  the  several  riparian  States — Missouri,  Arkansas,  Mississippi, 
and  Louisiana — ^have  cooperated  in  the  improvement  of  the  levees  of  tne 
Mississippi  River.  An  effort  has  been  made  during  the  year  to  ascer- 
tain the  relative  contributions  by  the  several  parties.  This  has  not 
been  done  without  diflSculty,  owing  to  imperfect  records,  to  the  free 
contributions  of  materifds  and  la&)r,  to  frequent  changes  in  the  sub- 
divisions of  the  districts,  to  the  want  of  coincidence  m  the  United 
States  and  State  districts  and  fiscal  years,  and  to  the  different  items 
which  are  included  in  the  different  statements.  It  can  not,  therefore, 
be  assumed  that  the  following  statements  are  absolutely  correct,  but 
the  information  they  contain  is  of  interest.  In  the  case  of  State  work, 
it  is  given  in  the  form  adopted  by  the  several  State  or  levee  district 
engineers. 

It  should  be  remembered  that  when  the  United  States  first  extended 
assistance  in  the  building  of  levees  for  the  improvement  of  navigation 
and  the  prevention  of  destructive  floods,  there  already  existed  a  levee 
system  protecting  the  alluvial  lands  of  Louisiana,  Mississippi,  and  the 

freater  part  of  Arkansas  below  the  St.  Francis  River,  whicn  nad  been 
uilt  by  local  organizations  and  private  parties,  partly  with  the  pro- 
ceeds of  the  swamp-land  grant  by  the  United  States  in  1860.  Although 
this  never  attained  the  dimensions  necessary  for  complete  security, 
it  was  a  work  of  great  magnitude.  This  is  not  includea  in  the  follow- 
ing statements,  which  be^n  with  1882,  when  the  first  levee  allotment 
was  made  by  tne  Commission. 

The  information  received  from  Missouri,  the  White  River  Basin  in 
Arkansas,  and  from  that  part  of  the  same  State  in  the  Tensas  Basin, 
is  so  incomplete  that  its  insertion  in  the  table  would  be  misleading. 
It  has  also  been  impossible  to  obtain  the  exact  annual  yardage  built  by 
the  United  States,  or  the  annual  division  of  amounts. 

Lfnu  expenditwre  hy  UnUed  States  from  1889  to  April  SO,  1900. 


District. 


OOBt 


Upper  St.  Francis. 
Lower  St.  Frands. 

White  River 

Upper  Yazoo 

Lower  Yaxoo 

Upper  Tensas..... 

Lower  Tensas 

Atchafalaya 

Lafourche 

Barataria 

Pontchartraln.... 
LakeBorgne 

Total 


tl9,fl01.22 

010,898.95 

1,121.267.06 

1,065.105.98 

2.792,884.96 

8,946,710.56 

2,296,588.84 

1,290,643.06 

487.070.91 

811,600.04 


269,515.67 


16,198,060.21 
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In  the  sums  entered  in  this  table  are  included  field  and  office  and 
high- water  expenses,  but  none  for  righhof  way.  The  Commission  has 
always  insisted  that  the  latter  should  be  granted  free.  This  is  done  in 
Louisiana  by  the  constitution  of  the  State,  and  elsewhere  by  purchase 
by  the  local  authorities. 

Zetwe  eongtrucHon  done  by  the  SL  Frctnm  Levee  hoards  of  Arhcmeas  and  Ifyeouri  muse 

argamzaJdon  m  189S. 

(Statement  prepared  by  obief  engineer  St.  Francis  Levee  board,  April  14, 1900.] 


Year. 

Cubic 
yards. 

Goet 

1883-94 

728,928 
1,870,248 
227,681 
203,872 
707,617 
125,110 
8,661,680 

$100,781.88 

1894-95 

244,884.69 

1895-96 

21,676.67 

1896-97 

80,580.89 

1897-98 

86,460.06 

1898-99 

17,762.98 

1899-1900 

606,622.07 

Total 

7,009,976 

1,878.757.64 

The  above  includes  the  present  fiscal  year,  and  includes  right  of  wav, 
engineering,  and  other  expenses.  This  table  sufficiently  explains  tne 
items  included. 

Statement  showing  total  yardage  and  cost  of  aU  work  done  by  the  Tazoo-Missimppi  Delta 
Levee  district  from  May,  1384,  to  May  1,  1900,  not  including  cubic  yards  vn  canals, 
drainage  ditches,  etc.,  not  dxreddy  connected  with  levee  construction,  nor  cubic  yards  done 
by  repair  force  and  by  other  forces  as  high^water  work. 


Pate. 

Cubic  yards. 

Construction. 

Levee 
malntenanoe. 

All  other 
expenditures. 

1884-86 

2,000,047 
816,090 

1,662,130 
91,789 
461,609 
273,596 
682,164 
638,894 
439,106 
299,147 
460,143 
901,078 
828,893 

2,935,484 

736,782 

f         860,131 

t      al03,096 

8496,934.60 

61,890.68 

879,961.85 

19,649.18 

101,648.41 

49,342.28 

124,141.37 

102,122.74 

97,399.35 

42,111.68 

87, 879. 73 

94,797.83 

93,772.45 

486,312.66 

106,719.67 

149,706.77 

6168.46 

12,087.28 

1,206.69 

8,604.79 

6,246.94 

2,906.98 

6,739.40 

14,670.00 

16,367.70 

13,568.88 

20,410.10 

11,960.84 

18,224.12 

9.312.44 

36,594.34 

89,228.96 

1     19,967.91 

161,847.05 

1886-86 

117,559.18 

1886-87 

102,302.29 

1887-88 

106,320.92 

1888-89 

84,133.66 

1889-90 

116,613.88 

1890-91  

88,562.62 

1891-92 

62,182.00 

1892-93 

180, 148. 68 

1893^94 

82,547.34 

1894^98   

69,350.36 

1895-96 

62,903.66 

1896-97 

267,009.77 

1897-98 

167,638.14 

1896-99 

114,996.62 

1899-1900 

105,932.61 

Total 

18,480,028 

2,496,862.90 

214,924.89 

1, 768, 838. 78 

«D<me  by  repair  foroe  of  wbich  record  was  kept      5  Haul-orer  on  United  States  work. 

StJMMABT. 

Construction $2,496,852.90 

Levee  maintenance 214,924.89 

AllotberexpendltnrM 1,768,338.78 

l>ytal 4,480,116.62 

This  table  dearly  defines  the  terms  included. 
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Work  done  and  money  expended  by  the  board  of  Iftsnsstmn  levee  commisnonen  (Lower 
Yazoo  district)  fromJuly  1^  188^,  to  May  1,  1900, 

[Statement  prepared  by  chief  engineer  MlaslaBippl  Leree  district] 


Tear. 


Bartb- 
work  em- 
bankment 
andmnok 

ditch. 


Timber 
work. 


Cost  of  earth 

andtlinber 

work. 


Faidonton 

Govern- 
ment work, 


for  whfeh 
is  included 

in  their 
statements. 


Engineer^ 
ing  ex- 
penses. 


High-water 
protection. 


Year. 


Oost 


Jnly  1,1882,  to 
July  1,1883,  to 
July  1,1884,  to 
July  1,1885,  to 
July  1,1886,  to 
July  1,1887,  to 
July  1,1888,  to 
July  1,1889,  to 
July  1,1890,  to 
July  1,1891.  to 
July  1,1892,  to 
July  1,1898,  to 
July  1,1894,  to 
July  1,1895,  to 
July  1,1896,  to 
July  1,1897,  to 
July  1,1896,  to 
July  1,1899,  to 


July  1,1888. 
July  1,1884. 
July  1,1886. 
July  1,1886. 
July  1,1887. 
July  1,1888. 
July  1,1889. 
July  1,1890. 
July  1,1891. 
July  1,1892. 
July  1,1893. 
Julyl,18M  . 
July  1,1895. 
July  1, 1896  . 
July  1,1897. 
July  1,1898. 
July  1,1899. 
May  1,1900. 


Ou.yd». 
632,068 
725.197 
60  47 
72  70 
87      32 

1,75  97 
67  50 
77     40 

1,65     05 


Ft.B,M. 


161,500 


195,832 
105,782 


1,60 
1,96 


67,000 
269,741 


26  70 

80  32 

1,22  14 

25  89 

78  78 

96  50 


148,689 


tI96,428.12 
195,308.80 
117,144.96 
145,926.47 
163,043.43 
416,299.68 
139,156.77 
128,859.09 
353,774,56 
411,754.43 
417,896.34 
127,037.81 
37,494.21 
84,719.07 
152,698.73 
40,820.92 
126,935.78 
156,996.28 


$1,778.02 


70.00 
48,667.74 
3,135.88 
8,878.56 


97,871.60 
8,555.12 
6,696.77 
7,644.89 
8,573.21 
11,265.94 
8,138.09 
11.724.56 
11,634.05 
13,329.23 
10,636.77 
6,386.68 
6,335.86 
6,444.51 
6,904.48 
5,230.25 
7,808.68 
6,145.61 


1888 
1884 
1885 
1886 
1887 


189U 
1891 
1892 
1898 
1894 
1895 
1896 
1897 
1898 
1899 


$50,212.75 
19,628.96 
80,921.11 
4,796.94 
5,493.67 
4,796.08 


1,539.58 

184,107.60 

41,668.46 

85,817.92 

14,759.22 

382.58 

120.00 

28.86 

96,170.89 

96,464.96 

4,236.16 


Total. 


17,049,971 


928,444 


3,412,282.90 


67,425.20  149,821.29 


550,146.23 


Year. 


Cost  of 

rights  of 

way. 


Paid  in- 
terest and 
coupons. 


Officera* 
salaries, 
expenses, 
mileage, 
and  per 
diem. 


Guard- 
ing and 
mainte- 
nance of 

leyee. 


Total  ex- 
penditures 
for  each 
year. 


Remarks. 


1882 

1888 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1898 

1894 

1895 

1896 

1897 

1896 

1809 

Total 


$28,647.04 


10,200.80 
10,091.24 
11,678.86 
20,796.20 
84,1U.47 


28,635.98 
4,725.42 
65,353.60 


66,189.62 
68,770.66 


28,727.61 
80,706.48 


26,126.18 
16,906.11 
06,828.86 


64,868.27 
22,888.88 


$8,892.78 


25,186.88 
23,512.20 
29,440.06 
20,599.80 
24,090.91 


28,133.40 
18,925.82 
85,821.88 


46,206.71 
66,179.20 


76,698.14 
62,890.16 


77,900.82 
67,108.60 
76»  467.06 


76,682.80 
68,427.80 


$7,187.67 


7,642.01 
8,871.U 
7,356.25 
8,848.34 
8,057.03 


0,345.20 

8,267.64 

11,720.14 


0,068.09 
9,274.44 


8,216.61 
8,080.00 


8,110.22 
8,082.16 
10,700.74 


11,287.27 
10,730.71 


$8,770.54 


6,640.24 
872.66 


1,406.88 
262.07 


264.82 

726w26 

1»067.70 


2,848.16 
1,687.65 


$801,456.60 


272,168.26 
197,109.94 
206,841.96 
227,849.15 
409,622.01 


208,809.44 
174,042.01 
612,411.83 

689,967.16 
668,675.83 


21^7,210.20 
146,740.86 


202,088.07 
262,016.10 
$74,777.24 


877,601.86 
264,889.00 


$200,000  of  10  per  cent  bonds 
issued  from  May,  1882,  to 
December,  1883.  Tnese  bonds 
were  paid  from  December, 
1886,  to  December,  1890. 


$260,000  of  0  per  cent  bonds 
issued,  refunded  with  6  per 
cent  bonds  Marcb,  1899. 


$200,000  of  0  per  cent  bonds 
issued,  refunded  with  5  per 
cent  bonds  March,  1899. 

$500,000  of  0  per  cent  bonds 
issued,  now  outstanding. 

Future  revenue  anticipated  bv 
issue  of  engineers^  certifl- 
cates. 

$200,000  of  0  per  cent  bonds 
issued  to  take  up  outstand- 
ing engineers'  certificates. 
These  bonds  are  now  out- 
standing. 


Extraordinary  rights  of  way 
due  to  Huntington  Short 
Line  and  several  other  new 
levees,  one  of  which  was  in 
Greenville. 


606,067.08  804,040.00 


101,800.82  18,441.00  5,747,670.00 


This  table  needs  no  explanation. 
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QucmtUy  arid  coH  of  levee  loork  done  by  the  State  of  Louieiana  and  its  several  district  levee 
boards,  on  the  Mississippi  River,  from  April  SO,  188X,  to  April  20,  1900,  by  periods  of 
two  years,  in  each  of  the  United  Staies  levee  districts. 


[Statement  prepaied  by  the  Board  of  State 
inlonnation  of  the 


leen  of  Louisiana,  April  20, 1900,  by  request,  for  the 
"ppi  Riyer  GommiBsion.] 


NOTB.— These  tables  do  not  include  the  large  and  mostly  unreoorded  amomit  of  work  done  on  pub- 
lic levees  in  Louisiana  by  parochial  and  munici^l  authorities,  by  corporations  and  private  parties, 
and  do  not  include  any  expenses  of  administration  or  discount  or  interest  paid  by  the  several  levee 
districts  on  bonds  or  other  debts.  They  are  also  exclusive  of  most  of  the  wooden  revetments  and 
other  protective  works,  and  of  high-water  expenses,  such  as  sacks,  lumber,  freight,  guards,  laborers,  etc. 


Name  of  United  States 
levee  districts. 

1882  to  1884. 

1884  to  1886. 

1886  to  1888. 

Cubic 
yards. 

Cost 

Cubic 
yards. 

.   cost 

Cubic 
yards. 

Cost. 

Upper  Tensas 

668,649 
876,567 
563,131 
815,723 
128,418 
609,197 
139,934 

$161,170.90 
93,805.69 
146.95'z.06 
70,425.02 
81,212.20 
159,548.04 
80,874.85 

598,644 
289,077 
577,181'. 
406,767 

64,288 
437,374 

57,168 

$146,201.69 
64,488.60 
125,668.67 
84,539.84 
11,298.27 
88,578.60 
9,522.34 

1,844,968 
1,LH2.770 
712,  ASO 
368,736 
129.532 
544.884 
60.540 

$413,454.36 

Lower  Teitsas 

Atchafalaya  Basin 

Lafourche 

29.S968.66 
151,655.34 
5S,644.90 

Baratarla 

18,925.60 

86,702.40 

6.  "19, 54 

PontchftrtTHin 

Liake  Borgne 

Total 

2,801,619 

608,488.76 

2,4*1,485 

580,287.60 

4,784,045 

1,064,170.80 

Name  of  United  States 
levee  districts. 

1888  to  1890. 

1890  to  1892. 

1892  to  1894. 

Cubic 
yards. 

Cost. 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost. 

Upper  Tensas 

2,896,248 
319,468 

1,518,368 
524,192 
166,rf20 
706,992 
258,706 

$402,460.17 
54,796.62 
233,835.58 
75,914.68 
24,225.79 
102, 825.  "4 
84,702.96 

1,768.211 
6:^,425 

8,226,819 
616,931 
591,005 

1,269,789 
876,945 

$406,087.86 
114,002.51 
749,369.95 
116,7i4.73 
100.918.70 
245,410.20 
160.083.07 

2,150,850 
119,607 

1,199,  .US 

1,789,489 
'^98.041 

1,594.682 
620.001 

$378,888.56 
24,929.16 
220,585.34 
281,260  27 

Lower  TensEtf 

Atchafalaya  Badn 

Lafourche,  a 

Baratarla 

80,454.96 
444,666.86 
87,948.77 

Pontchartrain. ......... 

Lake  Boigne 

Total 

5,880,594 

928,26L54 

8,969,575 

1,889,687.02 

7,772,483 

1,518,168.92 

Name  of  United  States 
levee  districts 

1894  to  1896. 

1896  to  1896. 

1898  to  1900. 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost. 

Upper  Tensas 

567,024 
780,374 
518,216 
21,542 
112,834 
297,841 
187,216 

$76,860.85 
108,925.56 
68,407.65 
2,195.20 
16,859.84 
41,650.39 
22.071.82 

258,909 
1,667,561 
1,868,205 
449  065 
492. 114 
299.069 
879,554 

$43,160.79 
241,364.81 
250,942.96 
74,560.48 
91,218.15 
49,382.10 
67,193.37 

1,757.014 
504,246 

1,694,441 
473,292 
116,791 
252,2ft4 
377,128 

$289,414.12 

101,.T96.45 

285,670.81 

71,971.89 

Lower  Tensas 

Atchafalaya  Basin 

Lafourche. ...«t... 

Baratarla 

17.941.83 

Pontchartrain.......... 

51,662.24 

Lake  Borgne. .........  r 

54,635.94 

Total 

.2,448.546 

386,470.81 

6,409,497 

817,802.66 

6,176,191 

872,693.28 
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Quantity  and  coat  of  levee  work  done  by  the  State  of  Louidana  and  its  several  diarid  levee 
boards,  on  the  Mississippi  River,  etc. — Gontinaed. 

BBCAPITULATION  FROM  APRIL  20, 1882,  TO  APRIL  20, 1900. 


Name  of  United  States 
leyee  dJstriota. 

1882101892. 

1802  to  1900. 

Totals,  1882  to  1900. 

Cnblc 
yards. 

Coft 

Cubic 
yards. 

Cost. 

Cubic 
yards. 

Cost. 

ITDDer Tensas 

7,261,705 
2,753,807 
6,-.9'i,630 
2,^>32,349 
1,'>79,863 

1,378,278 

a$l,526,874.98 
626,062.17 

1,407,46L60 
406,248.67 

6186, 580.  n6 
681,564.96 

C  241,402.76 

4,728,797 
8,080,788 
5.280,774 
2,733,408 
1,119,280 
2,443,776 
1,413,894 

d$787.763.82 
476,605.96 
825,606.76 
429,977.84 
«  205, 974. 78 
687,851.59 
/231,841*.90 

11,990,502 
5,884,095 

U,  873, 404 
4,965,748 
2,199,143 
6,011,962 
2,792,172 

0|2,814,1»8.8O 
1,10-^668. 16 
2, -238, 068. 86 
836,22h.ol 
A392,556.84 
1,268, 916.  n7 

Lower  Tensas 

Atchafalaya  Basin 

Lafourche 

Barataria 

Pontchartrain 

<  47^,302. 66 

Total 

24,866,818 

6,^6,746.72 

20,800,717 

8,546,130.67 

46,667,026 

8,620,876.39 

ainclndes 
6  Includes 
c  Includes 
d  Includes 
e  Includes 
/Includes 
a  Includes 
A  Includes 
i  Includes 


1.162,417  ( 
71,V41  cul 
384,011  ci; 
1.049.292  ( 
651,002  ct 
445,845  cu 
2,201,709 
722,303  Cl 
829.856  Cl 


i,  In  State  of  Arkansas. 
Orleans  Parish,  right  bank, 
n  Orleans  Parish,  left  bank. 
),  in  State  of  Arkansas, 
in  Orleans  Parish,  right  bank, 
n  Orleans  Pariah,  left  bank. 
7,  in  State  of  Arkansas, 
in  Orleans  Parish,  right  bank, 
in  Orleans  Parish,  left  bank. 


The  explanatory  note  accompanying  the  preceding  table  ^ves  the 
items  included.  The  right  of  way  for  levees  is  free  in  this  State. 
Expenses  of  administration  and  high-water  expenses  are  omitted.  It 
should  be  added  that  the  State  has  exclusive  charge  of  levees  on  the 
Red,  Ouachita,  Atchafalaya,  Des  Glaizes,  and  Lafourche,  aggregating 
545.2  miles  in  length.  By  a  recent  act  of  the  legislature  uie  locking 
of  Bayou  Lafourche  at  Donaldsonville  has  been  authorized,  at  the  cost 
of  the  interested  levee  districts,  in  order  to  enable  them  to  apply  the 
revenues  now  used  in  maintaining  the  levees  of  the  bayou  to  those  on 
the  Mississippi  River,  in  cooperation  with  this  Commission. 


CONDITIONS  DURING  THE  TKAB. 


The  year  since  the  last  report  has  passed  without  extremely  low 
water  and  with  a  flood  stage  lower  than  the  average.  The  conditions 
for  work  have  generally  been  good.  A  table  is  added  giving  the 
highest  and  lowest  readings  for  the  year  at  the  several  gauges  and  the 
differences  as  compared  with  the  extreme  record. 


Highest  and  hwetA  stages  in , 

Gauge  station. 

Highest 

?&^ 

Differ- 
ence. 

Lowest 

Low, 
1899. 

Differ^ 
ence. 

Cairo 

62.17 
46.56 
40.27 
89.35 
38.30 
87.66 
41.(50 
51.75 
41.17 
62.  12 
61.90 
46.75 
44.54 
62.48 
47.86 
49.82 
60.20 
43.70 
40.65 
86.26 
82.76 
27.96 
19.17 
7.20 

89.2 
86.9 
82.0 
81.4 
28.1 
29.6 
82.6 
38.2 
37.1 
40.8 
89.8 
33.8 
83.0 
88.0 
88.7 
87.0 
36.3 
29.1 
27.2 
28.8 
21.8 
18.3 
12.6 
6.9 

12.97 
8.66 
8.27 
7.95 
10.20 
8.06 
9.10 
13.56 
4.07 
11.62 
12.60 
12.96 
11.64 
14.48 
14.16 
12.82 
13.90 
14.60 
18.45 
12.46 
10.95 
9.65 
6.67 
1.80 

-LOO 

.06 

.65 

-8.36 

.16 

-2.65 

-7.80 

-8.00 

-L50 

.00 

-8.60 

-2.66 

-6.30 

-6.50 

-9.30 

-  .86 

-  .60 
-2.70 

.45 

-  .94 
LOO 

-  .91 

-Leo 

.80 

2.98 
2.97 
2.60 

-  .20 
2.63 

.54 

-4.80 

L70 

2.76 

4.70 

LOO 

L20 

-2.15 

-L68 

-5.20 

2.60 

LOO 

-L40 

L20 

.04 

2.15 

-  .89 
.00 
.88 

8.98 

Belmont 

2.92 

New  Madrid 

2.05 

Cottonwood 

8.15 

Fulton 

2.47 

Memphis 

3.19 

Mhoon 

3.00 

Helena 

4.70 

Sun  flower 

4. 26 

White  River 

4.70 

Arkansas  City 

4  60 

Greenville 

3.75 

Lake  Providence 

3  15 

Vlcksburg 

4.92 
4.10 
8.46 
L60 
L30 
.76 
.98 

'■^ 

St.  Joseph 

Natchez 

Red  River 

Bayou  Sara ',\\\ 

Baton  Rouge 

Plaquemine 

Donaldsonville '.'.'.'," 

College  Point * 

Carrollton 

Fort  Jackson \\\ 
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APPENDIX  T  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      4541 

The  estimates  which  follow  cover  the  amounts  which,  in  the  judg- 
ment of  the  Comnussion,  can  be  advantageously  expended  during  the 
fiscal  year  ending  June  30, 1902.  For  the  reasons  set  forth  in  this 
report,  the  Commission  is  of  the  opinion  that  it  will  be  greatly  to  the 
advantage  of  the  work  that  the  sum  mentioned  for  the  general  improve- 
ment of  the  Mississippi  River  from  the  Head  of  the  Passes  to  the  mouth 
of  the  Ohio  Elver  (13,000,000)  should  be  embodied  in  a  continuous 
appropriation  of  that  sum  annually  for  six  years,  and  it  is  earnestly  so 
recommended. 

Respectfully  submitted. 

G.  L.  GiLLBSPIB, 

Oolond,  Cbrps  o/MigineerSj  U.  j8.  A,  ^ 
President  Mississippi  Bi/oer  Commissian. 
B.  M.  Harrod. 
R.  S.  Taylor. 
Amos  Stioknet, 
Zieiet.  Cbl.y  Cbrps  of  Erigvineers^  TJ.  8.  A. 
Thos.  H.  Handbury, 
MoQOT^  Corps  of  Engineers^  TJ.  S.  A. 
Henry  L.  Marindin, 
Assistant^  Ul  S.  Coast  and  Geodetic  Survey. 

J.  A.  OCKERSON. 

Brig.  Gea.  John  M.  Wilson, 

Chief  of  EngvneerSy  U.  S.  A. 


Money  statement. 
AjipropriaJtMm  expended  under  l^ssittippi  Rwer  Qmrniiaeion, 

Jnly  1, 1899,  balance  unexpaoded $4,380,499.62 

Amount  appropriated  by  Bondry  dvil  act  of  June  6,  1900 2,250,000.00 

6,630,499.62 
June  30, 1900,  amount  expended  during  fiscal  year 2,990,586.79 

July  1, 1900,  balance  unexpended 3,639,912.83 

July  1,  1900,  outstanding babUities $57,818.23 

July  1, 1900,  amount  covered  by  uncompleted  contracts. . .  531, 873. 30 

689.691.53 

July  1, 1900,  balance  available 3,050,221.30 

Distributed  as  follows: 

Mississippi  River  Commission 14,478.36 

Surveys,  gauges,  and  observations 71,811.09 

Levees 111,306.96 

Revetment  and  contraction  works,  permanent  channel  improvements 

and  protection 38,483.47 

Dredges  and  dredging 221,479.38 

Experimental  dikes 21,160.68 

Plant  and  miscellaneous 403. 32 

Improving  harbors  and  tributaries 273,248.04 

Works  above  Cairo 7,361.00 

Unallotted 2,290,489.00 

3,050,221.30 
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4542      BEPOBT  OF  THE   CHIEF   OF   ENGINEEBS',  U.  S.  ARMY 

AmounU  neceuary  to  be  appropriated  for  ihefitoal  year  ending  June  SO,  190M, 

For  oontiDaing  the  improvement  of  the  MisBissippi  River  from  Head  of 
the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and  cleri- 
cal, office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi 

River  Commission $3,000,000 

Improving  harbor  at  New  Madrid,  Mo 20,000 

Protection  of  banks  at  or  near  Garuthersville,  Mo 60,000 

Improving  harbor  at  Memphis,  Tenn 100,000 

Improving  harbor  at  Memphis.  Tenn.  (at  Wolf  River) 30, 000 

Improving  harbor  at  Helena,  Ark '. 20,000 

Improving  harbor  at  Greenville.  Miss 60,000 

Protection  of  banks  at  Delta  Pomt,  Louisiana 120,000 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia,  La 160,000 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 60,000 

Improving  harbor  at  New  Orleans,  lA 300,000 

3,890,000 

QmKHidaUd  ttatemeni  of  oondxtUm  of  a^opriatiom  and  aUotmenU  under  MMenppi 
River  Cdmmisewn  on  June  SO,  1900. 

[Appiopriatloii:  Improving  MlBslflsippl  River.] 

8BCRETABY  MISSISSIPPI  RIYEB  COMMISSION. 


Improving  MlsslflBippl  River. 

Mialssippi 
River 
Com- 
mission. 

Sorveys 
vations. 

Experi- 
mental 
dikes. 

Dredffes  and 
dredging. 

Patrol  of 
theMis- 

SlSBlppl 

River, 

Total. 

Amonnt  expended  on  preriooB 
projects 

1288,  UO.  74 
806,968.66 

|866,2«r.87 
619,978.69 

tl.  098, 868. 11 

Amount  expended  on  present 
project  to  end  of  last  fiscal  year. 

a8216.46 

511.182,066.29 

11,066.66 

2,112.800.66 

Balance  unexpended  at  end  of 
IfiAt  fiffcal  year 

48,010.44 

146,456.64 

66,864.57 

1,004,628.01 

1.264.956.66 

^^  ^       ' 

49,016.44 

146,466.64 

66,864.67 

1,004,628.01 

1.264,955.66 

Amonnt  expended  from  begin- 
ning of  present  fiscal  year  to 
end  of  previouB  month 

81,817.16 
801.68 

68,m.46 
6,866.64 

44.686.96 
6.41 

446,168.92 
9,720.81 

686,284.62 

Amonnt  expended  during  the 
montli 

16,886.94 

. 

82,118.84 

69,480.00 

44.698.89 

455,879.23 

602,171.46 

Balance  unexpended  at  end  of 
month ........... ......r. ...... 

16,897.60 

76,978.64 

21,161.18 

548,748.78 

662,784.20 

In  Treasury  United  States . . . 

10,289.40 
6,606.20 

68,458.16 
12,618.48 

17,000.00 
4,161.18 

601,972.10 
46,776.68 

592, 719. 66 

70,064  54 

16.897.60j    76,976.64 

21,161.18 

548,748.78 

662  784.20 

Ontrtandlng  llabiUties  at  end  of 
month 

2,419.24 

7,446.61 

.60 

17,888.82 
809,986.88 

27,198.77 
809,986.88 

Amount  covered  by  existing  con- 
tncts  at  end  of  month 

2,419.24 

7,446.61 

.60 

827.269.40 

887, 134. 65 

Balance   available  at  end   of 
month 

14,478.86 

68,681.18 

21,160.68 

221,479.88 

825  649  66 

a  Does  not  include  88.928.96  expended  by  ofllcer  in  charge  of  first  and  second  districts. 
M)oes  not  Include  S888.097.12  expended  by  officer  in  charge  of  fizst  and  second  districts.    Does  not 
Inolode  82.606.99  expended  by  officer  in  chaige  of  fourth  district 
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APPENDIX  T  T — ^REPORT  OF  MISSISSIPPI  BIVER  COMMISSION.       4543 

QmKlUdated  statement  of  conditUm  of  appropriations  and  aUotmente  under  Mssissippi 
Rvoer  OommissUm  on  June  30, 1900 — Continued. 

WORKS  ABOVB  CAIRO. 


Protection 
nearCairo.a 

Des  Moines 
Rapids  to 
Ohio  River. 

Ttotal. 

Amonnt  expAn<lMl  on  prevlonH  prnjecta 

Amount  expended  on  present  project  to  end  of  last  fiscal 
year - 

$42,600.00 

8687,682.68 

$730,282.62 

Balance  unexpended  at  end  of  la^t  Aqc^i  ye<tf ............ r- 

7,400.00 

7.400.00 

A  mount  aDDronriated  or  allotted  since  (net)  ............... 

7,400.00 

7,400.00 

Amoont  expended  from  beginning  of  present  fiscal  year  to 
end  of  preyious  month 

• 

Amnnnt  expended  dnrfnif  the  month. ............ .......... 

. 

•  ..... 

nAiAnfM Tin»xvended  Mend  of  ™onti>--,r-*---r*-rT-T-.----r. 

7,400.00 

7,400.00 

In  Tieasory  United  Btates 

7,400.00 

7,400.00 

Ixi  hand ....•.......^. ...... ........ 

7,400.00 

7,400  00 

OnHrtandlng^llabllitlef!  at  end  of  tnoT^th  r r , 

89.00 

39.00 

89.00 

89.00 

TtfilAnfifl  aTallable  at  end  of  month 

7,861.00 

7,861.00 

a  Includes  only  work  under  act  of  July  6, 1884. 

FIRST  AND  SECOND  DISTRICTS. 
[Appropiiatloiis:  Improving  MissiSBippi  River;  improving  harbor  at  Memphis,  Tenn.] 


Improving  MissisBlppi  River. 

Surveys, 

gauges,  and 

observsr 

ttions. 

Upper  St. 
Frnnds 
Levee  dis- 
trict 

Lower  St 
Francis 
Levee  dis- 
trict 

White  River 
Levee  dis- 
trict 

Upper  Ya- 
zoo Levee 
district 

Amount  expended  on  present  project 
to  end  of  last  flw!<^i  vear . .......  r ..  r 

$94,172.86 

$468,474.66 

$1,071,528.51 

$955,840.06 

Balance  unexpended  at  end  of  last  fls- 
cftl  year 

6,000.76 

$^0, 000. 00 

129,662.46 

64,206.09 

128,611.70 

Amount  appropriated  or  allotted  since 
fnet)  ----. 

6,000.76 

20,000.00 

129,652.45 

64,206.09 

128,611.70 

Amount  expended  from  beglnniifg  of 
present  fiscal  year  to  end  of  prevtoos 
month 

8,658.88 
90.00 

19,691.22 

118,766.99 
491.26 

49,728.67 
787.00 

99,766.86 
616.43 

Amount  expended  during  the  month.. 

8,643.88 

19,691.22 

U9,247.26 

60,515.57 

100,282.28 

Balance  unexpended  at  end  of  month. . 

1,856.93 

806.78 

10,406.20 

13,690.52 

23,229.42 

In  Treasury  United  States 

10,000.00 
406.20 

10,000.00 
8,690.62 

16,000.00 
8,229.42 

T^ti^nd 

1,856.93 

806.78 

1.856.98 

808.78 

10,405.20 

13,690.62 

23,229.42 

Outstanding  liabilities  at  end  of  month 

260.00 

200.00 
10,687.98 

106.26 

Amount  covered  by  existing  contracts 
at  end  of  month 

16,600.00 

260.00 

10,787.98 

15,706.26 

Balaaee  available  at  end  of  month 

1,856.93 

806.78 

10,15&20 

2,902.69 

7,621.16 
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OoMoHdated  tUOemerU  of  conditUm  of  appropriaUons  and  aUotmenU  under  MMMq>pi 
Ewer  OommissUm  on  June  30 j  1900 — Continued. 

FIRST  AND  BECOND  DI8TRIGTB--Continued. 


Improving  Mississippi  River. 

Walnut 
Bend  Levee 
(preservar 

tionof 
works  at). 

Plum  Point 
Reach. 

Plant. 

At  Hick- 
majLjKy. 

At  New 

Madrid, 

Mo. 

Ajnount  expended  on  preylons  prolecta 

Amount  expended  on  present  project 

to  end  of  last  fiscal  year 

828,148.41  84.890,687.82 

1782,864.87 

189.182.00 

8111,661.26 

Balance  unexpended  at  end  of  last  fis- 
cal year 

1,866.G9 

78,128.80 
8,000.00 

27, 886.  U 

6,000.00 

40,488.76 

Amount  appropriated  or  allotted  since 
fnet) ....: 

1,866.69 

86,128.80 

27,886.11 

6,000.00 

40,438.76 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

86,004.02 
1.26 

26.956.60 
1,426.29 

2,868.66 
83.33 

86,016.60 
27  17 

Amount  e^pfmdAd  during  the  month.. 

86,006.27 

27,881.79 

2,936.89 

36,042.86 

Balance  unexpended  at  end  of  month. 

1,866.69               118.03 

463.32 

3,063.111        4,395.89 

In  Treasury  United  Stat 
In  hand  .., t,,*,.. 

es 

2,000.00 
1,063.11 

1,866.69 

118.08 

463.82 

4,395.89 

. 

1,866.69 

118.08 

453.32 

8,063.11 

4,395.89 

Outstandingr  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts 

at  end  of  month........... 

60.00 

200.00 

60.00 

200.00 

Balance  available  at  end  of  month  .... 

1,866.60 

118.03 

408.82 

2,863.U 

4,395.89 

Improving  Mississippi  River. 

Gamthers- 
vllle^Mo. 

Hopefleld 
Bend  (pres- 
ervation of 
works  at). 

At  Mem- 
phis, Tenn. 

At  Helena, 
Ark. 

Expended 
allotments. 

Total. 

Amount  expended  on  pre- 
vious projects 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fiscal  year 

n7,490.04 

€18,696.72 

182,824.86  1 

1170,477.84  f 

i$579,643.99 

19.255  286.78 

87,609.96 

61,404.28 

12,676.16 

80,022.16   . 

638,286.80 
8,000.00 

Amount   appropriated  or 
allotted  smce  (net) 

87,609.96 

61,40128 

12,676.16 

80,022.16   . 

646,236.30 

banning  of  present  fis- 
cal year  to  end  of  pre- 
vious month 

86,488.67 

60,789.02 
228.67 

4,892.81 

20,979.72   . 

660,889.86 

Amount  expended  during 

fug  thP  tnnnth  .,.,,..,.,- 

8,646.80 

86,483.67 

69,982.60 

4,892.81 

28,979.72   . 

673,636.66 

Balance   unexpended   at 
end  of  month 

1,076.89 

1,42L69 

8,282.84 

8,042.44   . 

72,700.66 

In    Treasury    United 
States 

8,000.00   . 
6,282.84 

. 

40,000.00 
82,700.66 

In  hand 

1,076.89 

1,421.69 

8,042.44   . 

1,076.89 

1,421.69 

8,282.34 

8,042.44 

72, 700. 66 



a  Preservation  of  works.  164,867.89;  removal  of  Konconnah  Book,  19.000;  dredges  and  di 
1888,097 J2;  experimental  dikes,  $8,928.98;  Oolumbus,Ky.,  $43,760;  Improving  St.  Francis  River, 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.       4545 

Qmaolidated  MaUment  of  condition  of  appropriations  and  allotmenU  under  Misnasippi 
River  Commission  on  June  SO,  1900 — Continued. 

FIRST  AND  SECOND  DISTRICTS-Contlnued. 


Improving  Miafdsippi  River. 


I  HopeAeld 
Caruthera-  Bend  (pres- 
ville,  Mo.  ervatlon  of 
workfl  at). 


At  Mem- 
phis, Tenn. 


AtHelena, 
Ark. 


Expended 
allotments. 


Total. 


Out^Unding  liabilities  at 
end  of  month 

Amount  covered  by  exist- 
ing contncte  at  end  of 
month 


€200.00 


1100.00 


1100.00 


11,208.26 
26.187.93 


200.00  I 


100.00 


100.00 


27,396.19 


Balance  available  at  end 
of  month 


876.89      11,421.69 


8.182.34 


2,942.44 


45,304.46 


Improving  har- 
bor at  Mem- 
phis, Tenn. 


Improving  harbor  at  Memphis, 
Tenn. 


Improving  har- 
bor at  Mem- 
his,  Tenn. 
olf  River). 


Qrand  total. 


phi 
(Wo 


Amount  expended  on  previous  projects 

Amount  expended  on  present  project  to  end  of  last 
fiscal  year 


r,  425, 088. 77 


825,070.03 


$10,706,896.58 


Balance  unexpended  at  end  of  last  fiscal  year. 
Amount  appropriated  or  allotted  since  (net) . . . . 


Amount  expended  from  beginning  of  present  fiscal 

year  to  end  of  previous  month 

Axiiount  expended  during  the  month 


Balance  unexpended  at  end  of  month . 


In  Treasury  United  States. 
In  baud , 


^^Wanding  liabilities  at  end  of  month 

^^^•J^  covered  by  exisUng   contracts  at  end  of 


Btlance  available  at  end  of  month. 


19,929.97 


19.929.97 


5,520.48 
2,923.87 


8,444.35 


11,485.62 


10,000.00 
1,485.62 


11,485.62 


1,175.00 


1,175.00 


10,810.62 


658,166.27 
8,000.00 


666,166.27 


575.409.88 
6.570.17 


581.980.00 


84.186.27 


50,000.00 
84,186.27 


84.186.27 


2.883.26 
26.187.98 


28.571.19 


55,615.08 


UNO  1900 285 
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OoiMoUdated  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 
River  Commission  on  June  SO,  1900 — Continued. 

THIRD  DISTRICT. 
[AppioprlatioiiB:  ImproylDg  MUatssippi  River;  improvtog  harbor  at  Vicksbargr,  Miss.] 


Improving  Mississippi  River. 

Surveys, 

andobser- 
vations. 

Lower  Ya- 
zoo Levee 
district. 

Upper  Ten- 
sas Levee 
district 

Ashbrook 
Neck. 

Lake 

Providence 

Reach. 

Amount  expended  on  previous  proj- 
ects  

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

972,929.82 

$2,467,522.18 

$8,656,662.34 

$449,269.40 

$3,548,180.14 

Balance  unexpended  at  end  of  last 
fiscal  year 

6,000.00 

854,720.21 

889,096.46 

20,678.91 
20,000.00 

60,898.16 

Amount    appropriated  <Hr  allotted 
stnoe  fneti 

5,000.00 

854,720.21 

839,095.46 

40,678.91 

60,898.16 

Amount  expended  from  beginning 
previous  month  . . . .' 

8,064.97 
12.00 

835,312,77 
1,858.65 

290,148.22 
12,857.82 

38,604.82 

60,866.72 

Amount  exx>ended  during  the  month . 

8,076.97 

337,171.42 

302,506.04 

33,504.82 

60,871.94 

Balance  unexpended  at  endof  month . 

1,928.03 

17,548.79 

36,589.42 

7,174.09 

21.22 

In  Treasury  United  States 

In  hand .* 

1,923.03 

12,298.50 
5,250.29 

29,572.32 
7,017.10 

7,174.09 

21.22 

1,923.03 

17,548.79 

36,589.42 

7,174.09 

21.22 

Outstanding  Uabilitles  at  end   of 
month k 

6,000.00 

6,000.00 
4,000.00 

Amount  covered   by  existing  con- 
tracts at  end  of  month 

6,000.00 

10,000.00 

Balance  available  at  end  of  month  . . 

1,923.08 

11,548.79 

26,689.42 

7,174.09 

2L22 

Improving  MissisBippi  River. 

Plant 

Greenville, 
Miss. 

Delta 

Point, 

La. 

Expended 
allotments. 

Total. 

Amount  expended  on  previous  proj- 
ects  

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

$687,566.24 

8800,212.48 

$146,598.70 

a  1778, 082. 81 

$12,695,918.56 

Balance  unexpended  at  end  of  last 
fiscal  year 

61,095.47 

76,430.69 

40,662.61 

968,676.31 
20,000.00 

Amount   appropriated  or   allotted 

61,095.47 

76,430.59 

40,662,51 

978, 576. 81 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of 
previous  month 

60,819.88 
7,699.76 

48,992.17 
8,681.26 

40,661.96 
.63 

858,370.98 
25,515.24 

Amount  expended  during  the  month . 

Balance unexpendedat  endof  month . 
In  Treasury  United  States 

68,419.09 

47,673.43 

40,662.51 

883.886.22 

2,676.88 

28,757.16 

94, 690. 09 

25,000.00 
3,757.16 

66,870.82 

In  hand  ..I.. a.. ..X 

2,676.88 

27,819.27 

Outstanding   liabilities   at  end  of 
month 

2,676.88 

28,757.16 

94,690.09 

2.fi7A.M 

14,676.88 

Amount  covered  by  existing  con- 
tracts at  end  of  month - . . 

4,000.00 

Balance  available  at  end  of  month. . 

2,676.38 

18,676.88 

28,757.16 

76.018.71 

a  Lake  BoUvar  front,  $146,868.04;  stone,  $190,000;  improving  harbor  at  Vicksburg,  Mias.,  $442,724.77. 
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ConKiUdaUd  statement  of  condition  of  amjropriations  and  allotments  under  Mssimppi 
Bxver  Oommimon  on  June  SOy  1900 — Contmued. 

FOURTH  DISTRICT. 

[AppropriatlonB:  Improving  Misfllasippi  River:  Improving  harbor  at  Natchez,  MisB.,  and  VidaIla,La;. 
improving  harbor  at  New  Orleana,  La.;  improving  Atchafalaya  and  Red  rivers,  Loaidana.] 


Improving  Missifislppi  River. 

Surveys, 
gauges,  and 
observa- 
tions. 

Lower 

Tensas  Levee 

district. 

Atchafalaya 
Levee  district. 

Levee 
district 

Amonnt  exi>ended  on  previonn  project^T . 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year 

$80,137.14 

92.071,080.03 

91,196,072.94 

9440,129.92 

Balance  unexpended  at  end  of  last  fiscal 
year. 

6,000.00 

277,018.91 

176,036.72 

88,364.00 

Amount  appropriated  or  aJlotted  rince 
fnet> 

5,000.00 

277,018.91 

175,036.72 

88,864.00 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  pre^ous 
mon  th 

4,941.02 
68.98 

224,668.81 
10,46^.44 

106,570.14 
4,202.59 

46.940.99 
8,846.77 

Amount  expended  during  the  month .... 

6,000.00 

285,007.25 

109,772.73 

60,786.76 

42,011.66 

65,263.99 

37,567.24 

In  Treasury  United  States 

29,942.70 
12,068.96 

60,000.00 
15,263.99 

82,060.00 
6,517.24 

In  band. . .'..., 

42,011.66 

65,268.99 

87,567.24 

Outstanding  liabilitieB  at  end  of  month. . 

60.27 
89,290.26 

1,601.14 
66,148.58 

616.41 

Amount  covered  by  existing  contracts 
at  end  of  month 

16,716.01 

89,840.52 

66,744.72 

17,231.42 

Balance  available  at  end  of  month 

■ 

2,671.14 

8,619.27 

20,835.82 

Improving  Mississippi  River. 

Barataria 

Levee  di». 

trict. 

Pontchar- 

train  Levee 

district 

Lake 
Borgne 
Levee  dis- 
trict. 

Bondurant 

Eempe 
Bend 
revet- 
ment 

Amount  expended  on  previous  projects.. 

Amount  expended  on  present  project  to 
end  of  last  flflcal  year .....    .    . 

9262,947.88 

9912,858.54 

©35,167.79 

Balance  unexpended  at  end  of  last  fiscal 
year  ...^. 

67,785.04 

159,976.94 

46,527.84 

910,000.00 
10,000.00 

9180,000.00 

Amount  appropriated  or  allotted  since 
(net) 

67,786.04 

159,975.94 

46,527.84 

20,000.00 

180,000.00 

present  fiscal  year  to  end  of  previous 
month 

48,712.21 
449.07 

79,724.64 
13,493.48 

84,847.78 
507.20 

162,637.67 
245.80 

Amount  expended  during  the  month 

49,161.28 

93,217.97 

84,854.98 

162,788.47 

Balance  unexpended  at  end  of  month . . . 

8,623.76 

66,757,97 

10,672.36 

20,000.00 

17,216.58 

69,069.57 
7,688.40 

10,000.00 
10,000.00 

tn  hand  . .' 

8,623.76 

10,672.86 

17,216.58 

8,628.76 

66,757.97 

10,672.86 

20,000.00 

17,216.68 

Outstanding  liabilities  at  end  of  month. . 

1,188.47 
5,014.48 

971.49 
61,841.12 

289.84 
^,900.54 

71.40 

at  end  of  month 

6,975.00 

6,152.90 

62,812.61 

8,190.88 

6,046.40 

Balance  available  at  end  of  month 

2,470.86 

13,945.86 

2,481.98 

20,000.00 

U,  170. 18 
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OofMoliiaUd  ftcAemerd  of  condiJIion  of  appropriatums  and  aUotmentSf  under  MMmppi 
River  Oommisdon  on  June  SO,  1900— Continuod, 

FOURTH  DI8TRIGT--Oontina6d. 


Improving  MiaslsBlppl  River. 

Plant. 

Giles 
Bend. 

Harbor  at 

New 

Orleans, 

La. 

Expended 
allotments. 

TotaL 

Amount  expended  on  ptevloua  projects.. 

Amount  expended  on   preseni  project 
to  end  of  last  fiscal  vear 

129,887.27 

936,726.78 

afl86,606.99  15,400.466.28 

year 

78,U2.73 

73,278.22 

•18,760.00 

1,168,883.90 
10,000.00 

Amount  appropriated  or  allotted  since 
(net) 

78,112.78 

78,273.22 

18,760.00 

1,178,833.90 



present  fiscal  year  to  end  of  previous 
month 

47,25L80 
14,460.80 

73,273.22 

488.28 
6,695.15 

828,340.91 

Amount  expended  during  the  month .... 

63,402.28 

61,702.10 

73,273.22 

6.183.38 

881,743.14 



16,410.63 

12,566.62 

297  0<H)  76 



• 

In  Treasury  United  States 

1,000.00 
16,410.63 

1 

182,062  27 

Tn  hand  ..I 

12,566.62 

115,028.49 

16,410.68 

12,666.62 

297,090.76 

Outstanding  liabilities  at  end  of  month. . 

6,541.07 
9,869.56 

183.04 

11,313.13 
191,749  49 

Amount  covered  by  existing  contracts 
at  end  of  month 

16,410.63 

133.04 

203,062.62 

_  _ 

Balance  aTallable  at  end  of  month 

12,433.58 

j        94.028.14 

Improving 
harbor  of 
Natehes 

andVidaiia, 

Miss,  and 

La. 

Improving 

harbor  of 

New  Orleans, 

La. 

I 
A 

rl 

tnprovlng 
tonafalaya 
and  Red 
vers.  Lou- 
isiana. 

Grand  total. 

Amount  expended  on  previous  projects. . 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year 

t2S2,252.04 

9862,874.23 

$924,396.56 

97,419,988.06 

Balance  unexpended  at  end  of  last  fiscal 
year 

60,000.00 

U6,765.63 

77,812.86 

1,412,912.38 
10,000.00 

(net) 

60,000.00 

116,765.63 

77.812.86 

1,422,912.38 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

4,214.56 
1,866.12 

6,800.44 

26,587.17 
1,837.69 

865, 9^13. 07 

Amount  expended  during  the  month 

56,606.04 

6,680.67 

6,800.44 

28.124.86 

922,549.11 

Balance  tmexpended  at  end  of  month  . . . 

44.419.38 

109,965.19 

48.887.99 

500,3<:8.27 

In  Treasury  United  States 

29,999.50 
14,419.83 

109,965.19 

41.946.50 
3,941.49 

866, 973.  t6 

133, 389. 81 

44,419.33 

109,965.19 

48,887.99 

600,363.27 

Oatstandlng  liabilities  at  end  of  month . . 

718.86 

1,488.84 

13,620.82 

Amount  covered  by  existing  contracts 
at  end  of  month 

191,749.49 

718.85 

1,488.84 

205, 270. 31 

•   43,700.48 

109,965.19 

47,399.15 

295,092.96 

aPreMnration  of  wor|ji,  9184,000;  dredges  and  dredging,  92,506.99. 
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OonsoUdaled  statement  of  all  appropriations  expended  under  the  Missmippi  River  Com- 
mission to  June  SO,  1900, 

Actof  June  28,1879  (oi^ganic) 1175,000.00 

Act  of  June  16, 1880  (sundry  civil) ^ 150,000.00 

Act  of  March  3, 1881  (riverand  harbor) 1,000,000.00 

Act  of  March  3, 1881  (sundry  civil) 150,000.00 

Act  of  August  2, 1882  (river  and  harbor) 4,123,000.00 

Act  of  August  7, 1882  (sundry  civil) 150,000.00 

Act  of  March  3, 1883  (sundry  civil) 150,000.00 

Actof  January  19,1884  (riverand  harbor) 1,000,000.00 

Act  of  July  5, 1884  friverand  harbor) 75,000.00 

Act  of  July  5, 1884  (river  and  harbor),  less  $5,000  transferred  to  snag- 
boat  service 2,065,000.00 

Act  of  July  7, 1884  (sundry  civil) 75,000.00 

Act  of  August  5. 1886  (river  and  harbor),  less  $5,942.60  for  expenses 

office  Chief  ot  Engineers 1,994,057.40 

Actof  August  5,1886  (river  and  harbor),  less  $47.30  for  expenses 

office  Chief  of  Engineers -29,952.70 

Act  of  August  11, 1888  (river  and  harbor),  less  $4,859  for  expenses 

office  Chief  of  Engineers 2,840,141.00 

Act  of  August  11, 1888  (river  and  harbor) 75,000.00 

Act  of  October  2, 1888  (sundry  civil) 36,000.00 

Act  of  October  19,  1888  (deficiency),  less  $4,214.39  reverted  to  the 

Treasury 20,785.61 

Act  of  September  19, 1890  (river  and  harbor) 3,200,000.00 

Act  of  September  30, 1890  (deficiency) 5,625.00 

Act  of  March  3, 1891  (deficiency) 1,950.00 

Actof  March  3, 1891  (joint  resolution) ,. 1,000,000.00 

Act  of  July  13, 1892  (river  and  harbor) 2,470,000.00 

Act  of  July  28, 1892  (deficiency) 44.80 

Act  of  March  3, 1893  (sundry  civil) 2,665,000.00 

Act  of  August  18, 1894  (riverand  harbor) 485,000.00 

Act  of  August  18, 1894  (sundry  civil) 2,665,000.00 

Act  of  March  2, 1895  (sundry  civil) 2,665,000.00 

Act  of  June  3, 1896  (nverand  harbor) 909,000.00 

Joint  resolution  approved  March  31, 1897  (Public,  No.  6) 250, 000. 00 

Act  of  June  4, 1897  (sundry  civil) 2,933,333.00 

Act  of  July  19, 1897  (deficiency) 625,000.00 

Act  of  July  1, 1898  (sundry  civil) 1,983,333.00 

Act  of  March 3, 1899  (sundry  civil) 2,583,333.00 

Act  of  March  3, 1899  (river  and  harbor) 185,000.00 

Act  of  June  6, 1900  (sundry  civil) 2,250,000.00 

Total  specific  appropriations 40,984,555.51 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2, 1882,  less  $123.42 
reverted  to  Treasury $272,504.96 

Same  for  works  above  Cairo,  under  act  of  July  5, 1884  . .      22, 632. 53 

Total  balances 295,137.49 

Amount  received  from  Quartermaster's  Department,  U.  S.  Army,  Sep- 
tember 21,  1898,  on  account  reimbursement  for  plant  loaned  during 

war  of  1898  and  lost  at  sea  (taken  up  by  Fourth  District  officer  in  . 

January,  1899) 8,000.00 

Total 41,287,693.00 
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Qmsolidated  Htaternenl  of  all  appropriations  expend^  under  the  Mississippi  River  (Jommi*- 
sion  to  June  SO,  1900 — Continued. 

EXPENDED. 


Location  and  object 


To  June  80, 
1899. 


During  year 

ending  Jane 

a0,1900. 


Total. 


Mississippi  River  Commission 

Burveys,  gauges,  and  observations 

Revetment  and  contraction  works,  permanent  chan- 
nel improvements  and  protection 

Dredges  and  dredging 

Experimental  dikes 

Plant  and  miscellaneous 

Improving  harbors  and  tributaries 

Works  above  Cairo 


1547,094.80 

1,722,464.87 

18,901,687.12 

9,269,308.79 

1,672,670.40 

a  9, 145. 48 

b  1,451, 373. 94 

5,453,221.00 

730,232.53 


S32,118.84 

81,200.80 

1,502,214.75 

843,165.60 
455,879.23 
44,693.89 
147.502.98 
883,811.80 


Total  expended 

Balance  unexpended  June  30, 1900 . 
UnaUotted 


84,657,198.38 


2,990,586.79 


Total  appropriated,  etc. 


$579,213.14 
1,803,665.67 
15,408,901.87 

9,612,469.29 
2,028,549.63 
53,838.82 
1,508,876.92 
6,837,032.80 
730,282.58 


87,647,780.17 
1,849,428.88 
2,290,489.00 


41,287,608.00 


a  Formerly  reported  under  plant  and  miscellaneous. 

5  Amount  formerly  reported  reduced  $9,145.43  now  shown  as  an  expenditure  for  expeiimental  dikes. 


LIST  OF  APPENDIXES    ACOOMPANTINO    THE  ANNUAL    REPORT    OF    THE    MIBSIB8IFPI 
C0MKI8B10N  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1900. 


RIVER 


Appendix  1, 


Paper  by  Maj.  G.  McC.  Derby^  ^^  ^^  Engineers,  on  changes  in  flood  heights, 
JB'ourth  district,  Mississippi  Kiver. 


Appendix  9, 

Report  of  Oapt.  Mason  M.  Patrick,  secretary  of  the  Commission,  on  work  done  in 
the  office  of  the  Commission  on  surveys,  gauges,  and  observations,  dredges 
and  dredging,  and  on  experimental  dikes  (54  plates). 
Money  statement 
Abstract  of  proposals. 
List  of  contracts  in  force. 
Statement  of  charts  issued  and  sold. 
List  of  civilian  engineers.  ' 
Approximate  value  of  plant. 

List  of  appendixes  accompanying  report  of  secretary. 
List  of  plates  accompanying  report  of  secretary. 
9  ^.— Laws  affecting  the  Mississippi  River  Commission  July  1, 1899,  to  June  30, 1900. 
5  B, — Specifications  for  the  construction  of  self-propelling  dredges  Kappa  and  Henry 

Flad. 
S  (7. — Specifications  for  the  construction  of  refrigerating  plants  for  dredge  Iota  and 

large  tenders. 
5  D. — Report  of  Assistant  Engineer  A.  T.  Morrow  on  survey  work  and  reconnaissance 

north  of  St.  Paul,  Minn.,  season  of  1899. 
S  JS?.— Report  of  Surveyor  W.  S.  Williams  on  precise-level  work  of  1897-98  and  1900 

below  Fort  Adams,  Miss. 
a  jP.— Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  reduction  of  physical  data, 

and  office  publications. 
S  O. — ^Report  of  Assistant  Engineer  C.  W.  Sturtevant  on  dredging  operations  on  the 
Mississippi  River  between  Cairo,  III.,  and  Head  of  the  Fkusses,  Louisiana,  and 
on  care  and  repair  of  plant. 
t  JTl— Report  of  Assistant  Engineer  William  Gerig  on  experimental  dike  work. 
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Appendix  S. 

Report  of  Capt.  E.  Eveleth  Winslow  of  operations  in  the  First  and  Second  districts 
(10  plates). 

Report  of  Assistant  Engineer  Aug.  J.  Nolty  on  work  done  at  Canithersyille  and 
Plum  Point  Reach. 

Report  of  Assistant  Engineer  W.  M.  Rees  on  work  done  at  Hickman,  New  Mad- 
rid, Hopefield  Bend,  Memphis  Harbor,  and  Helena. 

Report  of  Assistant  Engineer  Gnarles  Le  Vasseur  on  dredging  operations  in  Wolf 
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Appendix  1. 

Pafxb  bt  Maj.  G.  MoO.  Debbt,  Cobfs  of  Engineers,  on  Changes  in  Flood 
Heights,  Fourth  District,  Mississippi  River. 

New  Orleans,  La.,  March  16 ^  1900, 
Colonel:  I  have  the  honor  to  submit  the  following  report  on  certain  changes  in 
flood  heights  in  the  Fourth  district,  which  may  have  escaped  the  notice  of  the  Com- 
mission and  which  may  be  found  of  interest. 

In  ffeneral  it  may  be  said  that  any  study  of  the  relations  of  gauge  heights,  while 
exceeain^ly  interesting,  is  ai>t  to  be  on  the  whole  rather  unsatisfactory.  The  number 
of  variables  in  the  problem  is  so  verv  great  that  the  mind  is  baffled  in  its  efforts  to 
keep  track  of  them,  and  at  the  end  remains  unsatisfied  as  to  the  soundness  of  the 
conclusions  reached.  It  fortunately  so  happens,  however,  that  there  is  one  long 
stretch  of  the  Misslasippi  River  where,  through  natural  causes,  many  of  the  variables 
of  this  perplexing  problem  have  been  eliminated.  This  tempting  field  for  investiga- 
tion is,  of  course,  tne  stretch  of  200  miles  lying  between  the  mouth  of  Red  River  and 
New  Orleans.  At  the  next  gauge  below  New  Orleans  the  fiood  heishts  are  so  low  and 
the  mouth  of  the  river  is  so  near  that  the  tides  of  the  Gulf,  small  as  they  are,  are 
sofiident  to  introduce  perplexing  complications,  while  above  Red  River  outlets  and 
tributaries  combine  with  all  the  other  uncertainties  to  make  the  problem  as  difElcult 
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as  it  well  can  be.  Between  Red  River  and  New  Orleans  there  are  practically  no 
tributaries  and  but  one  small  outlet.  The  length  of  the  river  is  about  constant.  The 
levee  system  is  less  variable  than  elsewhere,  and  the  effect  of  the  tide  at  the  Carroll- 
ton  gauge  is  so  slight  that  the  height  of  the  river  may  be  assumed  to  be  controlled 
entirely  by  the  stream  of  water  coming  from  above  uijaffected  by  variations  of  level 
having  their  origin  below. 

Dunns  the  flood  of  1897,  which  broke  the  high-water  record  at  every  gauge  in  the 
Fourth  district  I  was  a  good  deal  surprised  and  impressed  by  the  fact  that  the  first 
gauge  to  exceed  its  previous  record  was  the  lowest  one,  namely,  the  gauge  at  Fort  Jack- 
son. The  next  was  the  Carrol Iton  gauge,  and  so  on  up  the  river  to  Rod  River  Landing, 
where  the  gauge  did  not  exceed  its  previous  record  until  sixteen  days  after  the  Carroll- 
ton  gauge  had  done  so. 

What  was  scarcely  leas  surprising  was  th'e  fact  that  when  the  Carrol  Iton  gauge 
reached  its  former  maxinmm  (17.45)  the  gauge  at  Red  River  Landing  still  iack^  1.6 
feet  of  the  height  which  in  1893  haa  product  that  maximum. 

Both  of  these  remarkable  facts  point  at  first  sight  to  the  much -looked -for  raising  ot 
the  bed  of  the  lower  river  with  the  consequent  increase  of  flood  height,  which  so 
many  have  claimed  to  be  the  ultimate  effect  of  levee  building. 

Before  attempting  to  seek  the  cause  of  these  phenomena  it  will  be  well  to  ascertain 
first  whether  they  represent  merely  curious  anomalies  peculiar  to  the  flood  of  1897 
or  whether  they  mdicate  any  well-established  tendency  to  a  change  in  the  regimen 
of  the  river. 

To  this  end  I  submit  Tables  I,  II,  and  III,  premising  that  while  the  great  excess 
in  the  low- water  cross  set^tion  of  the  lower  river  prevents  the  ratio  between  the  gauge 
readings  at  Carrollton  and  Red  River  Landing  from  beins  constant  for  different 
stages  of  the  river  this  cause  does  not  operate  to  prevent  the  ratio  from  being  con- 
stant when  flood  waves  are  compared,  wmch  all  passed  Red  River  Landing  at  sub- 
stantially the  same  stage. 

Tablb  1.— Flood  vxtves  which  parsed  Red  River  Landing  between  187S  and  1899  at  an 

elevation  of  about  45.9, 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1876 

45.41 

46.2 

45.95 

45 

45.6 

44.« 

12.70 

15.4 

13.8 

16 

16 

16.8 

0.279 

1883 

.841 

1884 ;.... 

.800 

1890 

.856 

1891 

.851 

1898 

.852 

Tablb  11.— Flood  waves  which  passed  Red  River  Landing  between  I87t  and  1899  at 

about  4^,6, 


Tear. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1880 

44.05 
48 
44.8 
43.8 

14.25 
14.5 
15.8 
16 

0.828 

1887 

.387 

1898 

.8.'i2 

1899 , 

.869 

Tablb  III. — Flood  waves  which  passed  Red  River  Txinding  between  18>72  and  1899  at 

about  S9.3. 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1872 

89.42 

89.02 

89.85 

89.2 

89.5 

89.6 

12.80 

12.93 

12.65 

13.2 

18.4 

18.8 

0.812 

1878 

.881 

1885 

.821 

1898 

.836 

1894 

.889 

1896 

.848 
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More  evidence  to  the  eame  effect  could  be  adduced,  but  the  above  eeems  to  be  suf- 
ficieut  to  etiUiblish  clearly  the  proposition  that  the  8triking«feature  of  the  flood  of 
1897,  under  discussion,  was  not  something  abnormal,  but  that,  on  the  contrary,  such 
a  change  in  the  regimen  of  the  river  has  actually  taken  place  that  we  must  now 
expect  that  any  flood  wave  passing  Red  River  Landing  at  a  high  stage  will  cause  a 
flood  wave  at  CarroUton  a  foot  or  more  higher  than  a  flood  of  the  same  height  at 
Bed  River  landing  would  have  caused  fifteen  or  twenty  years  ago. 

Now,  if  this  is  actually  a  fact  it  must  be  due  to  one  or  more  of  the  three  following 
causes: 

1.  A  raising  of  the  bed  of  the  river  below  CarroUton,  causing  a  decrease  in  the  car- 
rying capacity  of  that  portion  of  the  river. 

2.  The  effect  of  crevasses  and  their  closure. 

3.  An  increase  of  the  carrying  capacity  of  the  river  between  CarroUton  and  Red 
River  landing. 

I  will  uuusider  each  of  these  possible  causes  in  turn. 

1.   HAS  THE  BSD  OF  THE  RIVEB  RISEN? 


If  the  apparent  increase  in  the  flood  height  at  CarroUton  is  due  to  the  fiUinjr  up  of 
the  bed  of  the  river  below,  it  is  manifest  that  such  an  effect  would  be  pro|K)rtionally 
more  noticeable  in  the  case  of  a  low  flood  wave  than  it  would  be  in  great  floods.  I 
accordingly  submit  Tables  IV,  V,  and  VI,  showing  the  gauge  readings  for  many  small 
flood  waves  which  passeii  both  gauges  well  within  the  oanks  of  the  river — a  type  of 
wave  which  usually  receives  but  little  attention,  but  which  is  in  some  respects  more 
instructive  than  the  greater  waves. 

Table  IV. — Flood  waives  which  passed  Red  River  Landing  between  187$  and  1899  at 

about  2S.S. 


Year. 

Red  River 
Landing. 

CarroUton. 

Ratio. 

1872 

22.65 

22.2 

21.8 

22.85 

22.35 

21.85 

22.26 

22.4 

22.4 

5 
4.4 

6 

6.7 

5.6 

6.25 

4.88 

6.58 

4.1 

0.220 

1876...                                      .          .                 

.198 

1875 

.229 

1879 

.298 

1881 

.250 

1885 

.240 

1888 

.219 

1889 

.293 

18«>4 i 

.188 

Table  V.— Flood  waves  which  passed  Red  River  Landing  between  187$  and  1899  ai 

about  $1,4' 


Year. 

RiHl  River 
Landing. 

CarroUton. 

Ratio. 

1875...' 

21.8 

20.9 

20.9 

21.85 

20.9 

21.2 

6 

6.10 

6.7 

6.25 

6.85 

4.6 

0.229 

1876 

.244 

1885 

,272 

1886 

.240 

3887 

.279 

1899 

.217 

Table  VI.- 


-Flood  waves  which  passed  Red  River  Landing  between  187$  and  1899  at 
about  19,8. 


Year. 

Red  River 
Landing. 

CarroUton. 

Ratio. 

1873 

19.4 

19.25 

19.10 

19.48 

18.9 

19.5 

19.4 

19.6 

8.78 

4.05 

8.90 

4.8 

4.6 

4.2 

8.2 

8.2 

0.194 

1884 

,210 

1886 ^ 

1889 

,204 
.221 

1890 

.288 

1891 

.216 

1895 

.166 

18B6 

.168 
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An  examination  of  these  tables  not  only  shows  that  the  apparent  increase  of  flood 
height  at  Carrollton  is-  not  more  noticeable  at  low  stages  than  at  high  ones,  but  it 
reveals,  on  the  contrary,  no  trace  whatever  of  any  such  apparent  increase. 

I  conclude  that  whatever  else  the  apparent  increase  of  flood  height  at  high  stages 
may  be  due  to,  it  is  certainly  not  caused  by  a  rise  of  the  bed  of  the  liver  below 
Carrollton. 

2.  THB  SFFEOT  OF  GBBVASSES  AND  THEEB  CL08UBB. 

The  extensive  closing  of  crevasses  below  New  Orleans  or  the  prolongation  of  the 
levee  line  to  some  point  nearer  the  mouth  of  the  river  might,  by  confining  a  lar^r 
volume  of  water  to  the  river  below  Carrollton,  cause,  at  least  temporarily,  a  relative 
increase  in  the  height  of  the  Carrollton  gauj^e. 

In  like  manner  the  extensive  closing  of  crevasses  between  Carrollton  and  Red 
River  Landing  might,  by  increasing  the  flow  past  Carrollton,  cause  an  increase  in 
the  height  of  the  gauge  at  that  point. 

But  below  New  Orleans  we  have  not  closed,  during  the  period  under  discussion, 
any  crevasses  which  drew  water  from  the  river  below  a  bauK-full  stage.  If,  then,  I 
can  show  that  the  phenomena  I  am  discussing  obtain  at  and  near  a  bank-full  stage, 
it  will  be  manifest  that  changes  in  the  levee  system  below  Carrollton  can  have  luui 
nothing  to  do  with  their  causation. 

To  this  end  I  invite  attention  to  Tables  YII,  VIII,  and  IX,  premising  that  a  little 
over  8  feet  on  the  Carrollton  gauge  represents  the  bank-full  sta!ge. 


Tabus  Vn.- 


'Flood  vxwes  which  passed  Red  EwerLandmg  between  WB  and  1899  at 
about  S1,S, 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1877 

81.4 

30.9 

80.86 

81.9 

81.76 

80.5 

81.2 

80.6 

8 

9.80 
8.40 
9.9 
10.66 
10.08 
10.1 
10.2 

0.266 

1880 

.801 

1880 

.272 

1881 

.810 

1889 

.836 

1889 

.828 

1895 

.823 

1806 

.838 

Table  VIII. — Flood  waves  which  passed  Red  River  Landing  between  1812  and  1899  at 

abcmi  S0,4, 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1880 

80.9 

80.86 

29.86 

80.50 

80.60 

9.80 
8.40 
8.86 
10.08 
10.2 

0.801 

1880 

.272 

1886 

.279 

1889 

.828 

1896 

*    .888 

Table  IX. — Flood  waves  which  passed  Red  River  Landing  between  1872  and  1899  at 

about  £8.4* 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1875 

28.72 

28.4 

28 

7 

8.7 

8.6 

0.244 

1892 

.806 

1894 

.803 

Above  Carrollton  the  effect  of  crevasses  is  not  quite  so  easily  eliminated,  because 
Bonnet  Carr6  and  Morganza  crevasses  were  open  for  many  years  and  drew  their  flow 
from  quite  a  low  level.  But  Bonnet  Carr^  has  been  clos^  since  1883  and  Morganza 
was  closed  in  1887^d  since  that  date  we  have  never  had  a  crevasse  below  Bed  Kiver 
with  the  gauge  at  Bed  Biver  Landing  reading  less  than  44.6. 
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It,  then,  it  can  be  shown  that  the  apparent  increase  in  flood  heieht  at  CarroUton  has 
been  progressive  since  1887,  and  that  such  increase  manifests  itself  in  the  case  of  flood 
waves  which  do  not  exceed  44.5  in  height,  we  will  have  established  the  fact  that  cre- 
yaases  are  not  the  determining  cause  ofthe  phenomena  under  discussion. 

Tables  X,  XI,  XII,  and  XlU  show  that  such  is  precisely  the  case. 

Table  X.—Flood  waves  which  passed  Bed  River  Landing  between  1887  and  1899  at 

about  4S.6. 


Year. 

Red  River 

CarroUton. 

Ratio. 

1887 ^ 

1898 

48 

44.8 

48.8 

14.6 
15.8 
16 

0.837 
.362 

1899 

.869 

f  ABLE  XI. — Flood  waves  which  passed  Red  River  Landing  between  1887  and  1899  at 

about  88.4, 


Year. 

Red  River 

CarroUton. 

Ratio. 

1889 

88.6 

83.94 

82.9 

88.4 

88.4 

10.96 

11.65 

11.8 

10.9 

11.6 

0.826 

1889 

.840 

1892 

.848 

1894 

.826 

1896 

.844 

Table  XII. — Flood  waves  which  passed  Red  River  Landing  between  1887  and  1899  at 

about  39,4' 


Year. 

Red  River 
Tending. 

CarroUton. 

Ratio. 

1893.... 

89.2 
89.6 
89.6 

18.2 
18.4 
18.8 

0.836 

1894 

.839 

1898 

.848 

Table  ^KIU.— Flood  waves  which  passed  Red  River  Landing  between  1887  and  1899  at 

about  3g.6. 


Year. 

Red  River 

CarroUton. 

Ratio. 

1891 

82.6 
82.9 
82.4 

10.8 
U.8 
IL2 

0.881 

1892 

.848 

1899 

.845 

3.   THE    mOBBABR    IN    THE   CAKRYINQ    CAPACriY    OF    THE  RIYEB    BETWEEN  CABBOLX/TON 

AND  RED  RTVER  LANDING. 

If  we  are  right  in  the  conclusion  that  the  apparent  increase  in  the  relative  height 
of  the  CarroUton  gauge  is  not  due  to  the  fllling  up  of  the  bed  of  the  river  below,  nor 
to  the  effects  of  crevasses  above  or  below,  there  must  have  been  an  increase  in  the 
carrying  capacitor  of  the  river  above  CarroUton,  and  Tables  XIV  and  XV,  with  the 
others  already  given,  show  that  this  increase  in  carrying  capacity  must  have  taken 
place  at  such  a  height  in  the  bed  of  the  river  as  to  manifest  itself  only  at  stages  above 
27  on  the  Bed  Biver  finding  gauge. 
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Tablb  XIV. — Flood  vxxoes  which  passed  Red  River  Landing  between  187S  and  1899  at 

about  £7. 


Year. 

Red  River 
Landing. 

CaiToUton. 

Ratio. 

IgTS 

27.8 

27.9 

27.1 

26.99 

27.2 

28 

26.9 

26.7 

27 

7 

8.10 

7.66 

7.68 

8 

8.5 

7.7 

7.6 

7.6 

a2G2 

1883 

.290 

1888 

.282 

1889 

.282 

1891 

.294 

1894 

.808 

1896 

.286 

1896 

.284 

1897 •. 

.281 

Tablb  XV. — Flood  waves  which  passed  Red  Rxoer  Landing  between  1S79  and  1899  at 

about  S6,6. 


Tear. 

Red  River 
Landing. 

GarroUton. 

Ratio. 

1879 

25.5 

25.92 

25.58 

26.1 

25.1 

25 

25.2 

24.9 

24.8 

25.2 

7 

7.60 

7.20 

6.8 

6.4 

6.8 

6.4 

6.2 

6.6 

6.6 

0.274 

1888 

.289 

1888 

.281 

1890 

.271 

1892 

.265 

1892 

.282 

1893 

.254 

1893 

.249 

1897 

.266 

1898 

.262 

In  the  annual  report  of  the  Mississippi  River  Commission  for  1899  the  surveys 
made  between  Red  River  Landing  ana  Donaldsonviile  are  discussed,  with  results 
which  are  corroborative  of  the  above  discussion  of  the  gauge  readings,  the  conclusion 
having  been  reached  that  ''the  comparison  of  the  resultB  of  all  the  surveys  seems  to 
show  conclusively  that  there  had  been  a  general  tendency  to  the  permanent  enlaige- 
ment  of  the  stream  above  the  low-water  line,  and  the  capacity  of  the  river  to  dischalge 
its  flood  waters  has  been  more  than  maintained.'' 

The  practical  effect  of  this  increase  of  the  carrying  capacity  of  the  river  between  Oar- 
roll  ton  and  Red  River  Landing  is  to  duninish  the  high- water  slope,  so  that  a  flood 
wave  producing  a  given  height  at  the  OarroUton  sauge  would  pass  Rea  River  Landing 
to-day  at  a  level  several  feet  lower  than  would  nave  been  the  case  fifteen  or  twenty 
years  a^.  In  other  words,  since  the  crevasses  have  been  closed  and  the  levee  line 
maintained  with  few  or  no  breaks  there  has  been  a  notable  decrease  of  flood  height 
at  Red  River  Landing,  amounting  apparently  to  3  feet  or  more. 

Geo.  McC.  Dbrbt, 
MqjoTf  Corps  of  Engineers,  U,  8.  A. 

Col.  G.  L.  GiLLBBPIB, 

Corps  of  Engineers. 

jPresident  Mississippi  River  Commission^ 

Army  Building,  New  York  OOy. 
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Appendix  2. 

Rbport  of  Caft.  Ma60N  M.  Patrick,  Corps  of  Enginssb8,  Sbcrbtary  Mississifpi 

River  Commibsion. 

Mkbibbipfi  Riybr  Commission,  Officb  of  the  Sbcrbtary, 

St.  Louis,  Mo,,  May  SI,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  annoaL  report  for  the  year 
endmg  Mav  81, 1900: 

The  work  under  the  secretary  of  the  Mississippi  River  Commission  is  carried  on 
under  allotments  made  by  the  Commission  from  appropriations  for  improving  the 
Mississippi  River  between  the  Head  of  the  Passes  ana  the  mouth  of  the  Ohio  River. 

These  allotments  are  as  follows: 

(1)  Mississippi  River  Oommission, — Available  for  salaries,  clerical,  office,  traveling, 
and  miscellaneous  expenses  of  the  Mississippi  River  Commission. 

{iB)  Surveys,  gauges,  and  observations. — ^Available  for  the  survey  of  the  Mississippi 
River  between  the  Head  of  the  Passes  and  its  head  waters,  for  the  establishment  and 
maintenance  of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection 
and  reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

(J)  Dredges  ana  dredging. — Available  for  the  construction  and  operation  of  dredges 
and  dredgingplant  for  the  Mississippi  River  from  the  Head  of  the  Passes  to  the  mouth 
of  the  Omo  Kiver. 

{4)  Experimental  dikes. — ^Available  for  the  construction  of  experimental  low- water 
dikes  at  localities  below  Cairo. 

MISSISSIPPI  river  oommission. 

The  Missinippi  River  Commiasion  held  three  sessions  during  the  year,  as  follows: 

Seventy-seventh  session,  June  16-19,  1899,  at  Army  Building,  New  York  Cit}r. 

Seventy-eighth  session,  November  4-13,  1899,  on  board  steamer  Mississippi^  St 
Lot^,  Mo.,  to  New  Orleans,  La. 

Seventy-ninth  session,  March  14-20, 1900,  on  board  steamer  Mississippi,  St  Louis, 
Mo.,  to  New  Orleans,  La. 

Plant  and  outfit. — ^The  steamer  Mississippi  left  St  Louis  for  the  Government  dry 
dock  at  Keokuk,  Iowa,  on  June  1, 1899,  where  repairs  were  made  to  her  hull  and 
machinery.  These  repairs  were  completed,  and  toward  the  end  of  July  she  arrived 
at  West  Memphis,  Ark.,  at  fleet  quarters.  During  August,  September,  and  part  of . 
October  she  was  in  field  service  with  the  dredge  fleet.  Since  tnen  this  steamer  has 
carried  the  Commission  on  two  inspection  trips  from  St  Louis,  Mo.,  to  New  Orleans, 
La.,  and  the  balance  of  the  time  has  been  laid  up  with  the  fleet  at  West  Memphis, 
Ark. 

BXTRVBTS,  GAUGES,  •AND  0B8ERVATI0NB. 

Survey  of  (he  Mis^issvppi  iJiwr.— This  survey,  which  is  directed  by  the  law  creatins 
the  Mississippi  River  Commission  to  extend  from  the  Head  of  the  Passes  to  the  head 
waters  of  the  river,  has  been  made  with  the  view  of  obtaining  accurate  data  for  topo- 
graphical and  hvdrographical  maps  which  may  be  used  in  studying  the  physical 
characteristics  of  the  river,  and  in  planning  improvements.  The  permanent  survey 
marks  are  also  intended  to  serve  as  a  basis  for  future  surveys,  by  which  means  changes 
in  the  bed  and  banks  may  be  ascertained.  The  most  approved  methods  have  hSea 
used  throufffaout  in  this  work. 

The  field  work  consists  principally  of  three  parts,  viz:  Secondary  trianffulation, 
precise  levels,  and  topography  and  hydrography.  The  instructions  to  field  parties 
for  this  work  will  be  found  in  Report  of  the  Chief  of  Ennneers  for  1891,  pages  3474- 
3485;  the  instructions  for  precise-level  work,  revised,  wiD  be  found  in  Uie  Report  of 
the  Chief  of  Engineers  for  1899,  pages  8469^3474. 

A  summary  of  the  surveys  of  the  river  to  1896  will  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  that  year,  pages  3576-76. 

The  survey  now  covers  the  river  from  the  Head  of  the  Paspes,  1,060  miles  below,  to 
Aitkin,  Minn.,  1,126  miles  above  Cairo,  a  total  distance  of  2,186  miles. 
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TEELD  WOBK  DUBINQ  THB  TBAB. 

This  work  consisted  of  the  topographical  and  h^drographical  survey  between  8t 
Paul  and  Aitkin,  Minn.,  a  reconnaissance  from  Aitkin  to  the  head  waters  at  Lake 
Itasca,  and  rerunning  the  precise-level  lines  between  Fort  Adams,  Miss.,  and  Baton 
Rouge,  La.,  on  the  lower  river,  and  the  side  line  from  Carrollton,  La.,  to  Biloxi, 
Miss. 

Topography  and  hydrography, — ^This  work  had  been  carried  to  the  upper  limits  of 
St.  Paul.  Minn.,  where  the  neld  work  had  closed  in  the  fall  of  1897.  During  the 
season  oi  1898  tne  triangulation  and  precise  levels  had  been  extended  northward  to 
Aitken,  Minn.,  a  distance  of  about  200  miles.  At  the  date  of  my  last  annual  report 
a  topographical  survey  party  had  just  taken  the  field  for  the  continuation  of  this 
work  above  St  Paul  from  the  upper  limit  of  the  work  of  1897.  This  party,  in  charge 
of  Assistant  Engineer  A.  T.  Morrow,  completed  the  survey  of  Minneapolis  and  to 
about  2  miles  aoove  the  upper  limits  of  the  cil^  about  the  middle  of  June.  The 
hydrography  was  l«ft  to  be  done  at  the  close  of  the  season. 

The  party  was  then  transferred  to  Aitkin,  Minn.,  and  worked  downstream.  At 
Aitkin  a  hydrographic  party  was  also  oiganized.  The  party  numbered  altogether 
about  45  men. 

The  season  was  not  &kvorable  for  field  work,  as  several  considerable  rises  followed 
each  other  at  short  intervals  down  the  river.  Near  Little  Falls  a  log  jam  inierrupted 
the  work.  With  the  exception  of  one  or  two  short  gaps  left  to  be  filled  in  the  next 
season,  the  survey  was  completed  to  the  upper  limit  of  the  work  of  1897  by  Novem- 
ber 13,  1899,  and  the  party  was  then  disbanded. 

The  river  between  Aitkm  and  Minneapolis  is  radically  different  from  that  below 
St.  Paul;  the  stream  is  narrow,  with  abrupt  banks;  the  slope  of  the  river  averages 
about  2}  feet  per  mile.  The  bed  is  mainly  gravel  and  bowlders,  with  some  rock  in 
situ  at  Little*  Falls,  St.  Cloud,  and  Minneapolis.  Steamboating  is  impracticable  at 
present,  and  the  river  is  entirely  monopolized  by  the  logging  interests. 

The  topographic  work  covered  a  strip  on  each  side  of  the  river  about  half  a  mile 
wide,  ana  was  extended  to  include  towns,  tributary  streams,  and  other  important 
topographical  features.  The  work  of  the  season  covered  about  190  miles  of  river  in 
length  and  occupied  about  six  months,  during  a  portion  of  which  time  the  condi- 
tions were  unfavorable. 

The  following  is  the  cost  of  the  field  work:  Topography  and  hydrography.  St. 
Paul,  Minn.,  to  Aitkin,  Minn.,  May  6  to  November  16,  1899,  $20,632.75;  per  mile  of 
river,  $98.72.  There  were  266  square  miles  of  topography  and  21  square  miles  of 
hydrography.  The  cost  of  these  items  has  not  been  separated.  Adding  the  cost  per 
mile  of  triangulation  and  precise  levels  done  in  1898  ($86.92)  to  the  above  would 
make  the  total  cost  of  all  the  field  work  over  this  stretch  $185.64  per  nodle  of  liver, 
this  distance  being  taken  as  209  miles. 

Details  of  the  season's  work  will  be  found  in  the  report  of  Assistant  Engineer 
A.  T.  Morrow,  Appendix  2  D. 

Discrepancies  between  ordinary  and  precise  levels,  river  slopes,  elevations  of  son^e 
prominent  points,  and  descriptions  and  elevations  of  all  the  bench  marks  on  this 
stretch  of  the  river  are  given  m  Tables  1,  2,  3,  and  4. 

Descriptions  of  the  triangulation  stations  and  precise-level  benches  were  published 
in  Report  of  Chief  of  Engineers  for  1899,  pages  3385  to  3392  and  3408  to  3419.  Descrip- 
tions of  the  precise-level  benches  and  of^any  of  the  triangulation  stations  touched  on 
by  the  ordinary  levels  are  also  given  here  in  condensed  form  in  Table  No.  4,  in 
order  to  make  the  present  list  complete. 

Rec(mTwi8»ance.--On  account  of  the  character  of  the  country  above  Aitkin,  Minn., 
it  was  decided  not  to  carry  the  triangulation  along  the  river  above  that  point,  but  to 
substitute  therefor  tapeline  measurements  as  a  basis  for  the  topographical  work,  and 
as  a  check  on  this  work  to  carry  the  triangulation  across  country  from  Brainerd, 
Minn.,  to  the  head  waters,  thence  down  the  river  as  far  as  practicable.  A  careful 
reconnaissance  was  made  along  the  line  and  stations  selected.  An  examination  was 
also  made  of  the  river  from  Lake  Itasca  to  Aitkin,  Minn. 

A  party  in  charge  of  Assistant  Engineer  A.  T.  Morrow  is  now  in  the  field  carrying 
on  the  work  laid  out  for  this  season. 

Precise  levels. — ^This  work  has  been  carried  from  the  end  of  the  jetties  at  South  Pass 
to  Aitkin,  Minn.,  a  distance  of  2,269  miles;  with  side  lines  from  the  tide  gauee  at 
Biloxi,  Miss.,  to  New  Orleans,  La.,  a  distance  of  87  miles;  from  Savanna,  ifl..  to 
Chicago,  111.,  148  miles^  and  from  Duluth,  Minn.,  to  St.  Paul,  Minn.,  156  miles. 
About  110  miles  of  this  between  Cairo,  111.,  and  Helena,  Ark.,  was  done  by  the 
Engineer  Department,  U.  S.  A.,  before  the  creation  of  the  Mississippi  River  Com- 
mission; the  portion  from  Greenville,  Miss.,  to  Carrollton,  La.,  a  oistance  of  479 
miles,  was  done  by  the  United  States  Coast  and  Geodetic  Survey  from  funds  of  the 
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Missifisippi  River  Commissioli.  The  stretch  from  Baton  Rouge  to  the  endV^o.  18. 
ties  was  rerun  in  1897-98  by  the  Commission;  the  stretch  between  Biloxi  sSk^Sime 
Orleans  wad  rerun  by  the  United  States  Coast  and  Geodetic  Survey  in  1886.     ^l* 

The  releveling  of  the  stretch  on  the  main  river  from  Fort  Adams,  Miss.,  to  !&^ 
Rouge,  La.,  a  distance  of  about  80  miles,  and  from  New  Orleans  to  Biloxi,  a  distall 
of  87  miles,  has  just  been  completed.  This  work  was  well  done  by  a  double  precise 
leveling  party  in  charge  of  Mr.  W.  S.  Williams,  surveyor.  On  January  12,  1900, 
work  was  b^o^un  at  Fort  Adams,  Miss.,  and  closed  at  West  Baton  Rouge,  La.,  on 
February  12.  The  party  then  proceeded  to  New  Orleans  and  b^an  work  releveling 
the  line  from  that  point  to  Biloxi. 

The  line  from  New  Orleans  to  Biloxi  over  the  route  of  former  leveling  was  com- 
pleted about  the  end  of  March.  The  Biloxi  tide  gauge  was  connected  with  and  a 
permanent  monument  was  erected  upon  which  to  record  the  adopted  value  of  mean 
Gulf  level. 

The  results  of  this  leveling  between  New  Orleans  and  Biloxi  are,  at  the  terminal 
benches,  about  a  mean  between  results  of  the  former  levelings  in  1882  and  1886. 
The  levels  of  1886  made  the  New  Orleans  benches  higher  than  those  of  1882,  as  do 
also  the  i)resent  levels.  The  discrepancies  are  small  and  are  probably  entirely  due 
to  errors  in  leveling,  rather  than  to  any  general  change  in -the  benches  on  this  line. 
The  results  of  the  present  releveling  between  Fort  Adams,  Miss.,  and  Baton  Rouge, 
La.,  make  the  Baton  Rouge  benches  lower  than  do  the  levels  of  1880.  The  releveling 
of  1897-98  from  Baton  Rouge  to  New  Orleans  and  below  make  tiie  New  Orleans 
benches  lower  than  do  the  levels  of  earlier  years.  From  this  it  appears  that  the 
later  levelings,  starting  with  Fort  Adams,  diverge  from  the  earlier  levels  down  to 
New  Orleans,  where  the  discrepancy  amounts  to  220.2  millimeters;  between  that 

Soint  and  Biloxi  this  discrepancy  is  mcreased  by  34.2  millimeters,  making  the  total 
iscrepancy  between  Fort  Adams  and  Biloxi  254.4  millimeters.  Only  the  reliable 
terminal  l)enches  have  been  considered  in  this  comi)ari8on;  the  lar^  and  irregular 
discrePflncies  shown  at  many  of  the  bench  marks  are  no  doubt  due  m  some  cases  to 
disturoances  of  the  benches  themselves.  Below  New  Orleans  the  earliest  precise 
levels  are  those  of  1893;  the  divergence  found  above  New  Orleans  is  also  found  below 
between  the'levels  of  1893  and  1898,  but  the  discrepancies  are  very  irregular,  due  to 
the  very  unstable  nature  of  the  soil. 

In  view  of  the  discrepancies  found  to  exist  between  the  earlier  and  later  levels  on 
the  main  river  as  far  as  the  releveling  *has  been  carried,  it  seems  unsafe  to  refer  to 
the  adopted  mean  Gulf  level  any  bencn  marks  except  such  as  have  been  connected 
by  this  releveling,  at  least  until  the  releveling  is  earned  up  the  river  to  a  point  where 
the  discrepancies  practically  disappear.  The  releveling  now  extends  from  Biloxi  to 
New  Orleans,  up  the  river  as  far  as  Fort  Adams,  Miss.,  and  down  the  river  to  the 
end  of  the  jetties.  The  elevations  of  all  precise-level  bench  marks  on  these  lines 
have  been  referred  to  the  adopted  mean  Gulf  level,  as  was  originally  contemplated 
by  the  Commission,  and  will  be  found  in  Tables  Nos.  7,  8,  9,  and  10.  It  is  the  mten- 
tion  to  refer  all  bench  marks  of  the  survey  to  this  datum  so  soon  as  they  have  been 
reliably  connected  therewith. 

Details  of  this  season's  work  will  be  found  in  the  report  of  Mr.  W.  S.  Williams, 
Appendix  2  E. 

ffubndence  of  the  delta, — ^This  question  has  been  discussed  at  some  length  in  former 
reports  of  the  Commission.  See  Reports  of  the  Chief  of  Engineers  for  1894  and  1896, 
pages  2794  and  3478,  respectivelv.  Subsequent  investigations  have  fumishe^i  addi- 
tional data,  and  it  is  believed  that  now  sufficient  information  has  been  collected  to 
show  conclusively  that  the  lower  delta  of  the  Mississippi  River  is  subsiding.  The 
amount  of  this  subsidence  from  1892  to  1896  is  approximately  determined  by  a  com- 
parison between  the  Port  Eads  and  Biloxi  tide  gauges;  between  1895  and  1900  it  is 
quite  accurately  shown  by  a  similar  comparison  of  the  East  Bay  gauge  with  the 
Biloxi  gauge.  Plate  10,  Report  of  the  Chief  of  Engineers  for  1899,  page  fe02,  shows 
that  the  Port  Eads  j^auge  is  materially  affected  by  the  river  stages,  while  the  East 
Bay  gauge  is  but  slighUy  affected  bv  the  river,  and  only  at  very  high  stages;  hence 
the  latter  gac^  gives  more  accuratel)r  the  true  Gulf  level  at  the  delta,  and  the  com- 
parison of  this  gauge  with  the  Biloxi  gauge  is  entitled  to  more  weight  The  East 
Bay  gau^  was  established  in  1895,  the  Port  Eads  gauge  in  1876.  Pnor  to  1895  the 
Port  Eads  records  are  the  only  ones  available  for  comparison  with  Biloxi;  the 
resultinyf  differences  must  be  regarded  as  but  approximately  representing  the  subsi- 
dence of  the  delta. 

The  level  connections  between  the  gauges  and  their  local  bench  marks  show  no 
appreciable  change  in  their  relations.  The  changes  in  the  relations  l)etween  the 
Biloxi  gauge  and  the  gauges  near  the  mouth  of  the  river  must  therefore  be  attributed 
to  a  raising  of  the  strata  at  Biloxi  or  a  lowering  of  the  strata  of  the  delta,  or  to  both. 
-The  recent  leveling  between  Biloxi  and  New  Orleans  shows  conclusively  that  no 


Digitized  by  VjOOQIC 


4560 


UfiPOET   OP   THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 


1,  ifiiBing  has  taken  place  at  Biloxi;  the  conclusion  that  the  delta  has  subsided 
^^^jjiB,  therefore,  inevitable.  By  comparison  between  Biloxi  and  Port  Eads  trom 
fg^  (the  earliest  Biloxi  record)  to  1896,  the  subsidence  amounts  to  0.696  foot;  from 
X896  to  1899  by  the  same  gauges  it  amounts  to  0.31  foot;  a  total  for  the  period  from 
i882  to  1899  of  1.006  feet,  or  an  average  rate  of  0.056  foot  per  year.  By  comparison 
between  the  Biloxi  and  East  Bay  gauges,  1896  to  1899,  the  subsidence  is  0.316  foot, 
or  an  average  annual  rate  of  0.079  foot.  The  subsidence  from  year  to  year  between 
these  dates  is  not  uniform,  and  therefore  can  not  properly  be  used  in  deducing  a  rate 
prior  to  1896. 

The  subject  is  one  of  great  interest,  and  it  is  recommended  that  the  observations 
be  continued.  For  further  details  and  for  the  tables  showing  the  yearly  compari- 
sons attention  is  invited  to  the  report  of  Assistant  Engineer  Kivas  Tully,  Appen- 
dix 2  F. 

Scour  and  fill  survey, — A  party  in  charge  of  Mr.  Charles  H.  Miller,  surveyor,  was 
organized  in  August,  1899,  for  this  work.  The  object  of  the  survey  is  to  ascertain 
by  means  of  careful  soundinss  on  fixed  ranges  the  nature  and  extent  of  changes 
occurring  in  a  given  portion  of  the  river  during  varying  stages  of  water.  New  Madrid 
bend  was  the  selected  locality,  and  a  preliminary  survey  was  made  by  means  of  triaii- 
gulation  and  stadia  early  in  September,  1899.  Thirty-one  cross  sections  or  ranees 
were  located,  covering  about  5J  miles  of  river.  The  bars  above  water  were  profiled 
by  level  lines  in  prolongation  of  the  river  cross  sections  or  ranges.  Level  lines  con- 
nected bv  river  crossings  were  run  over  the  reach  along  each  bank  and  the  levels 
connecteci  with  permanent  bench  marks  of  the  general  sur\'ey. 

A  complete  set  of  soundings  has  been  taken  over  the  reach  about  once  each  week. 
These  soundings  have  been  taken  with  ^reat  care  with  pole  or  lead  line  and  located 
from  shore  with  a  transit.  The  soundmgs  have  been  platted  in  the  field  and  the 
plats  forwarded  to  the  St.  Louis  office,  where  they  are  being  checked  and  the  areas 
measured.  From  the  areas  will  be  derived  the  mean  datum  depths  and  scour  and 
fill  of  the  river  bed.  The  field  and  office  work  are  in  progress;  it  is  not  expected 
that  the  complete  results  will  be  available  for  insertion  in  this  report.  A  map  of 
the  reach  showing  the  location  of  the  ranges  and  gauges,  and  platted  cross  sections 
on  the  ranges,  will  be  found  on  Plate  1. 

Gaugen. — ^The  permanent  river  gauges  of  the  Mississippi  River  Commission  have 
been  maintained  during  the  year;  these  comprise  14  on  the  main  river,  1  on  the  St. 
Francis,  1  on  the  White,  and  1  at  Barbre  Landing  at  the  head  of  the  Atchafalaya 
River.  Beside  these,  the  self- registering  tide  gauge  at  Biloxi,  Miss.,  has  been 
maintained. 

All  the  Commission  gauges  on  the  main  river  and  the  one  at  Barbre  Landing  have 
been  inspected  during  the  year.  The  inspection  was  made  during  Octol)er  and 
November,  at  about  the  lowest  stage  of  the  season,  and  furni^hed  an  unusually  good 
determination  of  extreme  low-water  rea<iings.    The  errors  found  in  the  eauges  were 

Cerally  small,  less  than  two-tenths  foot,  except  at  Bayou  Sara  and  at  Barbre 
idinjs;,  where  the  low- water  sections  were  found  to  be  2.2  and  2.36  feet  too  low, 
respectively. 

The  highest  and  lowest  gauge  readings  for  1899,  together  with  extreme  readings 
previously  recorded  and  dinlances  and  elevations  of  gauges,  are  given  in  Table  No.  15. 
A  hydrograph  of  the  main  river  is  given  on  Plate  3.  A  comprehensive  hydrograph 
of  the  Mississippi  River  and  its  principal  tributaries,  1871  to  1899,  is  given  in  Plate  4. 

In  addition  to  the  permanent  gauges,  high-water  gauges  at  intervals  of  about  5 
miles  from  Cairo  to  Fort  Jackson  have  been  maintained.  These  were  inspected  and 
repaired  and  arrangements  made  with  local  observers  to  report  the  readings  in  case 
of  hij?h  water  during  the  present  season.  The  automatic  tide  gauge  at  Biloxi.  Miss., 
was  inspected  and  connected  with  by  the  precise  level  party  about  the  end  of  March, 
1900.  The  tide  rolls  of  this  gauge  have  been  reduced,  and  the  mean  reading  for  1899 
deduced  therefrom  corrected  for  a  slight  change  found  in  the  staff  gauge,  the  cor- 
rected value  being  6.072.  The  adopted  value  for  mean  Gulf  level  is  6.083  feet.  The 
adopted  value  would  not  be  appreciably  changed  by  combining  1899  therewith. 

Low-toaier  slope. — ^The  water  surface  elevations  at  or  near  the  sites  of  all  the  high- 
water  gauges  have  been  determined  during  the  lowest  stages  of  the  river  in  October 
and  November  by  the  gauge  insnec^tion  party.  The  continuously  low  stage  of  the 
river  was  extremely  favorable  tor  the  work,  and  very  satisfactory  results  were 
obtained  between  Cairo  and  mouth  of  Red  River.  Below  that  point  the  tidal  effect 
is  BO  marked  at  low  stages  of  the  river  that  slope  observations  can  have  but  little 
value.  The  results  of  this  work  are  given  in  Table  No.  16,  and  a  profile  is  shown  on 
Plate  2. 

IHscharae  ohservatioriA. — The  low- water  discharge  in  the  Missia««ippi  River  was  meas- 
ured by  the  scour  and  fill  survey  party  six  times  during  October  and  December,  1899. 
These  were  the  only  dischai^ge  observations  made  during  the  past  year.    The  results 
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of  the  final  reduction  of  these  dischaiige  measarements  will  be  found  in  Table  No.  18. 
The  results  of  simultaneous  reading  of  different  current  meters  are  given  in  the  same 
table.    The  location  and  cross  section  of  the  dischai^ge  range  are  shown  on  Plate  1. 

A  plat  has  been  prepared  sboT^ing  all  measured  discharges  of  the  Mississippi  River 
below  Cairo  which  exceeded  1,000,000  cubic  feet  per  second,  together  with  the  gauge 
and  mean  velocity  curves  (see  Plate  5).  These  comprise  measurements  of  sixteen 
floods,  from  1851  to  the  latest  observations — those  of  1898.  These  discharge  data  have 
been  collected  from  the  various  official  reports,  covering  a  lone  period  of  time,  and  it  is 
believed  that  their  graphical  representation  on  one  plate  will  greatly  facilitate  their 
study.  All  the  sauge  reading  being  referred  to  the  present  gauge  at  each  station 
brings  out  very  clearly  the  vanation  of  river  discharge  tor  a  given  gauge  reading. 

For  further  details  attention  is  invited  to  report  of  Assistant  Engineer  Kivas  Tully, 
Appendix  2  F. 

Pkmt  and  outfit, — ^This  now  consists,  with  the  exception  of  some  skiffs  and  small 
boats,  of  the  steamers  Patr(^  and  Search,  The  Patrol,  which  was  laid  up  at  West 
Memphis  at  the  date  of  my  last  annual  report,  had  some  minor  repairs  made,  and  on 
July  9  was  assigned  to  bar  surveys  in  connection  with  dredging  operations.  She 
remained  in  this  service  until  the  end  of  September.  About  October  1  this  boat  took 
out  the  gauge  inspection  party  from  Cairo  to  Fort  Jackson,  returning  to  Memphis 
about  the  end  of  December.  The  inspection  party  was  then  transferred  to  the 
steamer  Search  and  the  Patrol  was  assigned  to  the  precise  level  party.  After  the  com- 
pletion of  the  line  from  Fort  Adams  to  Baton  Rouse,  the  precise  level  party  was  taken 
to  New  Orleans,  and  the  Patrol  returned  to  West  Memphis,  where  she  was  laid  up  on 
March  9,  1900. 

The  steamer  Search  at  the  date  of  mj  last  annual  report  had  been  hauled  out  on 
the  bank  at  West  Memphis  and  repairs  to  her  hull  were  in  progress.  New  stem 
posts,  transoms,  fantail  guards,  cylinder  timbers,  and  some  hull  timbers  were  put  in. 
She  was  relaunched  on  July  22.  Some  repairs  were  made  to  her  wheel  and  her 
machinery  was  reassembled.  Early  in  August  the  boat  was  put  in  commission  as 
inspection  boat  in  connection  with  dredging  operations,  and  remained  in  this  service 
until  the  end  of  December,  when  she  was  assi^ed  to  take  the  place  of  the  Patrol 
with  the  ^uge  inspection  party  from  Memphis  to  Cairo.  Earlv  in  January,  1900, 
she  was  laid  up  with  the  fleet  at  West  Memphis,  and  has  since  had  some  repairs  made 
and  been  repainted. 

Published  maps. — ^Maps  have  been  prepared  and  published  by  the  Commission  to 
date  as  follows: 

A  map  of  the  lower  alluvial  valley  from  vicinity  of  Cairo  to  the  Gulf  of  Mexico, 
in  eight  sheets,  scale  1  inch  to  5  miles,  was  published  in  1887.  A  new  edition  of  this 
map,  with  changes  and  additional  data,  was  published  in  1899. 

A  map  of  the  valley  of  the  Mississippi  River  from  Cairo,  III.,  to  St.  Paul,  Minn.. 
in  four  sheets,  scale  1  mch  to  5  miles,  was  prepared  and  the  last  two  sheets  published 
in  1899. 

A  district  map  of  the  Mississipy)!  River  from  Cairo  to  the  Gulf,  showing  limits  of 
improvement  districts,  levee  districts,  etc.,  in  one  sheet,  scale  1  inch  to  5  miles,  was 
published  in  1897. 

Detail  charts  of  the  river,  scale  1 :  20,000,  showing  the  topography  and  hydrography 
from  the  Head  of  the  Passes  to  near  La  Crosse,  Wis.,  a  distance  of  1,763  miles,  have 
been  printed  and  issued  in  155  sheets;  ten  of  these  sheets  were  printed  during  the 
past  year;  six  more  sheets  are  now  in  the  hands  of  the  printer.  This  series  will  be 
published  to  Minneapolis,  Minn.,  on  this  scale,  and  from  thence  to  Lake  Itasca  on  a 
scale  of  1  to  10,000. 

Maps  on  a  scale  of  1  inch  to  1  mile,  from  the  Gulf  of  Mexico  to  above  Lansing, 
Iowa,  a  distance  of  about  1,780  miles,  have  been  printed  and  issued  in  60  sheets; 
four  of  these  sheets  have  been  printed  during  the  past  year;  two  more  sheets  are  now 
in  the  hands  of  the  printer.  The  first  edition  of  some  of  the  sheets  of  these  inch-to- 
mile  maps  below  Cairo  has  been  exhausted.  Preparations  are  being  made  to  reprint 
these  sheets,  adding  thereto  data  derived  from  the  most  recent  surve3rs. 

Reduction  of  field  notes, — The  reduction  and  platting  of  the  field  notes  of  the  topo- 
graphical and  hydroffraphical  survey  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  have 
been  carried  on  in  the  oflice  oy  members  of  the  survey  party  since  the  close  of  the 
field  season  last  November.  All  the  computations  and  about  one-half  the  platting 
have  been  completed.  Descriptions  of  bench  marks  and  other  tables  of  data  relating 
to  this  stretch  of  the  river  have  also  been  prepared.  The  final  computations  of  pre- 
dae  levels  recently  run  between  Fort  Adams  and  Baton  Rouge,  and  New  Orleans 
and  Biloxi,  have  been  made  and  the  results  tabulated. 

Mapping  and  drawing, — Detail  charts  170  to  179,  covering  the  upper  river  from 
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below  Brownsville,  Minn. ,  to  Wabasha,  Minn.,  a  distance  of  about  95  miles,  have  been 
completed.    Charts  180  to  188,  of  the  same  series,  are  partly  drawn. 

Inch-to-mile  maps  127  to  130,  covering  the  river  above  Cairo  from  near  Glen  Haven, 
Wis.,  to  above  Trempealeau,  Wis.,  a  distance  of  about  78  miles,  have  been  completed. 

Inch-to-mile  maps  12  to  25  below  Cairo  are  being  prepared  for  republication,  the 
first  edition  of  these  sheets  having  been  exhausted. 

DBEDGKS  AND  DREDOINO. 

Project. — On  the  20th  of  June^  1896,  the  Mississippi  River  Commission  adopted  a 
]3roject  for  obtaining  and  maintaming,  by  means  of  dredges,  a  channel  in  the  Missis- 
sippi River  below  Cairo,  with  a  width  of  250  feet  and  a  depth  of  at  least  9  feet  through- 
out the  year,  except  when  the  river  is  closed  bv  ice.  Tnis  project  provided  for  the 
construction  and  operation  of  seven  hydraulic  dredges  by  the  30th  of  June,  1900,  and 
for  the  provisional  construction  of  two  others,  if  found  necessary. 

The  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specifications  for  the  dredges 
themselves,  and  for  the  necessary  laige  and  small  tenders,  pile  sinkers,  and  other  pUmt. 
Since  the  be^nning  of  the  construction  of  this  dredging  plant  many  ch^iees  have 
taken  place  m  the  method  pursued  to  procure  the  most  efficient  and  best^esigned 
dredges. 

The  first  dredge  was  built  after  plans  prepared  bv  the  dredging  committee,  and 
was  in  the  natmre  of  an  experiment.  While  many  changes  in  this  boat  were  after- 
wards found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hydraulic  dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course, 
three  dredges  were  built.  Experience  was  constantly  being  gained,  until  a  point  was 
reached  where  it  was  possible  to  outline,  with  greater  accuracy,  nearly  all  the  details 
of  construction.  Under  such  specifications,  two  more  dredges  were  built.  Under 
still  more  rigidly  drawn  specifications  another,  the  seventh,  a  self-propelling  dredg^e, 
was  placed  under  contract  in  1898.  This  dredge  is  now  about  completed,  and  will 
probably  be  delivered  at  an  early  date.  The  eighth  and  ninth  dredges,  also  to  be 
self-propelling,  are  now  being  built. 

CONSTRUCTION,  AI/TERATION,  AND  REPAIRS  TO  PLANT. 

Dredge  Alpha. — This  dredge  was  not  put  in  commission  during  the  year,  but 
remained  in  service  as  a  quarter  boat  and  machine  shop.  It  was  intended  to  haul 
out  the  Alpha  to  have  the  hull  calked  and  otherwise  repaired,  but  this  work  has  been 
postponed  until  after  further  consideration  of  the  future  disposition  or  alteration  of 
the  Boat,  which  at  present  is  not  an  economical  machine  for  use  on  the  Mississippi 
River,  owing  to  the  narrow  cut  it  can  make  and  to  the  shallow  depth  at  which  it  can 
work. 

Dredae  Beta. — At  the  date  of  my  last  annual  report  this  dredge  was  at  West  Mem- 
phis: the  alterations  to  provide  cabin  accommooation  for  the  crew  and  to  decrease 
the  araft  of  the  boat  hsul  just  been  finished.  In  June,  1899^  the  outfit  was  placed 
on  board,  and  in  July  the  dredge  was  tested  under  field  conditions  near  the  head  of 
Presidents  Island.  The  efficiencv  of  the  dredge  has  been  greatly  increased  by  the 
alterations.  The  draft,  when  fully  equipped  and  under  w^orking  conditions,  with 
water  in  the  boilers,  is  now  about  52  inches.  Early  in  August,  shortly  after  being 
placed  in  commission,  one  of  the  piston  rods  on  the  starboard  engine  became  heated. 
The  rod  and  elands  were  so  badly  scratched  that  it  was  necessary  to  have  the  rod 
turned  off  ana  the  elands  rebushed.  Owing  to  the  great  size  of  the  dredge  and  to 
the  strain  on  the  cables  when  working  in  a  strong  current,  the  main  gear  wheels  on 
the  winding  engines  proved  to  be  too  weak.  Many  of  the  teeth  were  broken.  Tem- 
porary repairs  were  made  while  in  the  field. 

After  the  season's  work  was  finished  all  the  machinery  was  thoroughly  overhauled. 
It  was  found  that  the  pump  casings  had  worn  considerably  and  in  an  irregular  man- 
ner. These  casings  were  bored  out  and  new  plates  fitting  the  casing  closeljr  will  be 
placed  upon  the  runner  blades.  It  is  the  expectation  that  the  pumps  will  stand 
another  season's  wear  in  their  present  condition,  but  after  next  season  it  will  proba- 
bly be  necessarv  to  line  the  pump  casings.  New  and  stronger  main  gear  wheels  have 
been  provided  for  the  hauling  engines.  The  BMs  pontons,  as  originally  built,  did 
not  furnish  sufficient  fiotation  to  support  the  pipe  line  when  the  latter  was  filled  full 
of  sand;  when  in  such  a  condition  pipes  and  pontons  would  sink  and  turn  over.  Such 
aa  accident  happened  once  during  the  dredging  season,  and  once  again  was  narrowly 
averted.  Steps  have  been  taken  to  provide  additional  flotation  for  the  pontons,  and 
after  the  wort  is  completed  no  such  trouble  can  again  occur. 
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The  Beta  is  deficient  in  boiler  power.  To  run  both  pumpe  and  the  rest  of  the 
machinery  it  is  necessary  to  force  the  boilers  far  beyond  their  rated  capacity. 
Although  the  best  grade  of  coal  is  used,  there  is  great  difficulty  in  firing.  The  stoke- 
hole is  exce^ngly  uncomfortable,  ana  the  firemen  can  endure  the  work  for  but  a 
short  time.  During  the  exceedingly  hot  weather  it  was  found  impossible  to  supply 
sufficient  steam  to  run  more  than  one  pump.  New  grates  which  are  more  easily 
cleaned  are  beine  provided  for  one-half  the  boilers,  and  if  found  advantageous  the 
other  boilers  will  probably  be  equipped  with  the  same  device.  Steps  have  also  been 
taken  to  better  ventilate  the  stokeholes. 

Dredge  Gamma, — Shortly  after  being  placed  in  commission,  while  at  work  at  Fleeces 
Crossing,  it  was  found  that  the  valve  and  valve  seat  of  the  high-pressure  cylinder 
were  rapidly  wearing.  This  wear  continued  at  such  a  rate  that  it  was  necessary  to 
lay  up  tne  dredge,  live  the  vbIyq  seat  planed  off  and  procure  a  new  valve.  This 
excessive  wear  is  probably  attributable  to  the  dryness  of  the  steam  and  to  improper 
lubrication.  After  the  new  valve  was  put  in  pLace  the  dredge  worked  throughout 
the  season,  but  when  laid  up  in  winter  quarters  it  was  found  tnat  considerable  wear 
had  taken  place  at  the  same  point.  The  cylinder  was  taken  to  the  shop,  the  valve 
seat  again  planed  off,  and  a  fsuse  seat  made  of  bronze  plate  about  nine-sixteenths  of 
an  incn  in  thickness,  held  b^  studs,  was  put  in  place.  The  cast-iron  liners  placed  in 
ihe  pump  before  the  beginmng  of  tne  last  season's  work  answered  their  purpose  well, 
but  wore  away  considerably.  New  liners  made  from  the  same  patterns  were  obtained 
and  put  in  place.  The  pontons  of  this  dredge  are  not  sufficiently  lar^e  to  support 
the  pipes  when  filled  full  of  sand.  Small  cylindrical  pontons  which  will  provide  the 
necessary  flotation  have  been  ordered  and  will  be  put  in  place. 

Dredge  Delia. — ^The  new  chains  for  operating  the  cutters  on  this  dredge  were  not 
delivered  in  time,  and  the  boat  was  put  in  commission  with  the  old  worn  chains. 
These  old  chains  gave  a  ereat  deal  of  trouble  and  caused  many  delays.  After  the 
new  chains  were  receivea  and  put  in  place  no  further  delays  of  this  nature  were 
experienced.  Most  of  the  delays  caused  bv  the  cutters  had  been  due  to  sunken  logs 
jamming  between  the  cutter  blades.  To  obviate  this,  circular  steel  plates  were  put 
alongsioe  each  of  the  cutters,  l^is  device  worked  in  a  very  satisfactory  manner. 
After  the  close  of  the  dredgins  season  the  machinery  of  the  dred^  was  all  over- 
hauled. The  piston  rod  of  the  low-pressure  cylinder  had  given  considerable  trouble 
in  the  past  and  had  undoubtedly  been  of  too  weak  a  design.  It  was  determined  to 
slightlv  increase  the  size  of  the  piston  rod.  While  boring  out  the  eye  of  the  piston 
to  fit  the  new  rod  a  large  blowhole  was  found,  which  would  so  weaken  this  part  of 
the  piston  head  that  it  was  necessary  to  order  a  new  piston  head  from  the  builders 
of  the  engine.  Considerable  wear  had  taken  place  on  the  lining  plates  of  the  pump 
casing.  The  old  plates  on  the  after  side  of  the  casing  were  removed  and  new  ones 
will  be  fitted  in  their  places. 

Dredges  EpdUm  and  Zeta. — ^The  work  of  putting  the  cast-iron  liners  in  the  pumps 
was  completed,  and  during  the  low- water  season  nothing  but  minor  repcdrs  were  made 
to  these  dredges.  After  being  laid  up  in  winter  quarters  all  the  machinery  was  thor- 
oughly overhauled.  The  pump  casing  liners  had  worn  as  had  been  expected,  and 
new  Imers  were  procured  and  put  in  place.  It  was  also  found  that  the  pump  runners 
bad  worn  to  sucn  an  extent  that  they  could  no  lonfl;er  render  efficient  service.  New 
runners  have  been  cast  and  are  now  being  put  in  place. 

On  all  the  dredges  the  hulls  have  been  thoroughly  cleaned  and  oiled;  the  boilers 
have  been  tested  and  repaired  where  necessary. 

Dredge  Iota. — This  dredge  was  built  under  contract  with  the  Springfield  Boiler  and 
Manufacturing  Company.  The  contract  required  the  boat  to  be  delivered  by  the  26th 
of  August,  1899,  but  owin^  to  many  delays  the  builders  were  unable  to  deliver  the 
boat  in  time  for  work  during  the  low-water  season.  The  time  for  delivery  has  been 
extended  to  the  1st  of  July,  1900.  The  boat  is  nearly  completed  and  will  probably 
be  delivered  for  test  at  an  early  date. 

Dredaes  Kappa  and  Herm/  Flad. — ^At  the  date  of  my  last  annual  report,  proposals 
for  building  these  dredges  had  been  opened  and  the  bid  of  the  Bucyrus  Company,  of 
South  Milwaukee,  Wis.,  had  been  recommended  for  acceptance.  This  recommenda- 
tion was  approved  ai\d  a  contract  was  entered  into  witn  the  said  company  for  the 
oonstmction  of  these  dredges.  Although  the  contract  requires  the  dredges  to  be  fin- 
ished and  delivered  by  the  1st  of  July^  1900,  no  great  pro^ss  has  yet  been  made 
upon  these  boats.  The  contractors  claim  to  have  done  all  m  their  power,  but  that 
they  have  been  hampered  by  their  inability  to  obtain  the  necessary  material.  Part 
of  the  machinery  has  been  miished.  The  hulls  are  being  built  at  Grafton,  111. ;  the 
pumps  and  machinery  at  South  Milwaukee.  Neither  of  the  boats  has  yet  been 
launched,  and  it  is  now  evident  that  they  can  not  be  completed  by  the  date  set  in  the 
contract  for  their  delivery. 
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Larae  tenders. — The  five  large  steam  tenders,  named  Sachem^  Choctaw^  NohomU, 
Wynokay  and  Leota^  were  completed  by  the  contractors,  the  Iowa  Iron  Works,  Limited. 
The  first  two  boats  were  put  m  commission  in  October  and  reported  for  duty  in  the 
field  on  the  12th  of  that  month.  Two  more  reached  winter  quarters  at  West  Mem- 
phis on  the  4th  of  December,  and  the  fifth  boat  reached  the  same  point  on  the  ^h 
of  December,  1899.  Each  of  the  five  boats  received  its  equipment  at  St  Louis.  The 
boats  were  well  built,  and,  although  no  exhaustive  tests  have  been  made  of  them,  they 
have  had  sufficient  trials  to  demonstrate  that  they  are  thoroughly  capable  of  han- 
dling the  dredges;  that  thev  are  well-designed  and  efficient  tenders.  These  boats 
handle  easily  and  have  ample  power. 

SmaU  tenders, — The  four  small  tenders,  Vulcan^  Mercury ^  Venus,  and  Man,  rendered 
efficient  service  during  the  year,  transporting  survey  parties  from  point  to  point  and  in 
making  surveys  of  the  different  stretcnes  of  the  river.  They  are  very  economical  and 
prove  to  be  especially  well  suited  for  such  work.  No  repairs  of  consequence  were 
necessary  during  the  working  season.  While  in  winter  quarters,  it  was  discovered 
tJiat  the  shaft  of  the  Vulcan  was  cracked,  and  it  was  necessary  to  obtain  for  this  boat 
a  new  shaft,  which  has  been  put  in  place.  It  was  also  found  more  convenient  to 
slightly  alter  the  Mars  by  turning  the  Doiler  around j  and  it  is  proposed  to  make  the 
same  change  on  the  Mercury  and  Venus. 

Steamer  Minnetonka. — Some  minor  repairs  have  been  made  to  the  starboard  guard, 
and  the  wheel  has  been  rebuilt. 

Steamer  Vidalia. — This  boat,  having  been  worn  out  in  the  service,  was  inspected, 
condemned,  and  sold  on  the  15th  of  June,  1899. 

DBBDOENO  OPSRATIONB  ON  THB    LOWES    MISSISSIPPI    RIVER    BETWEEN    CAIBO,   ILL.,   Ain> 
THE  HEAD  OF  THE  PASSES,  LOUISIANA. 

These  operations  include  the  care  and  repair  of  plant,  testing  of  dredges,  and  oper- 
ation of  the  plant  during  the  low-water  season. 

A  statement  of  the  ^neral  principles  which  have  governed  the  conduct  of  the 
dredging  operations  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1898, 
pages  3166-3169. 

No  fixed  rules  can  be  laid  down  for  the  locations  of  the  channels  to  be  dredged. 
Each  case  as  it  arises  must  be  studied  with  care,  and  the  dredges  placed  after  a  thor- 
ough examination  of  the  locality  and  all  existing  conditions.  To  successfully  solve 
these  problems  and  to  properly  locate  the  channels  to  be  dredeed,  in  my  opinion,  it 
ifl  essential  that  detailed  sur\'eys  of  the  various  localities  should  be  made  from  time 
to  time.  It  is  not  always  sufficient  to  know  the  condition  of  affairs  at  the  time  when 
the  dredging  is  to  be  done.  It  is  frequently  an  advantage  to  have  some  knowledge  of 
the  prior  conditions,  of  what  changes  have  already  taken  place,  and  of  what  the  river 
is  trying  to  do  for  itself.  The  plan  pursued  during  the  last  aredging  season  was  to 
make  rapid  surveys  of  the  duferent  points  where  it  was  expected  that  dredging  would 
be  needed,  some  little  time  before  the  river  fell  to  a  stage  where  dredging  would  be 
required.  Surveys  were  again  made  just  before  putting  the  dredges  to  work.  Studies 
of  the  results  of  the  surveys,  together  with  personal  observation  of  the  localities  in 
Question,  enabled  a  decision  to  be  reached  as  to  the  best  place  to  attempt  to  cut  across 
tne  bars.  It  may  be  said  that  during  the  low- water  season  of  1899  there  was  practi- 
cally but  one  place  where  the  channel  first  located  had  to  be  abandoned  and  another 
selection  made.  Reference  will  be  made  to  this  later  in  my  report,  where  it  will  be 
seen  that  the  first  selection  was  somewhat  of  an  experiment  which  offered,  it  was 
believed,  a  fair  chance  of  success;  but  conditions  so  changea  later  that  it  became 
necessary  to  abandon  the  first  locality  and  open  another  channel  a  short  distance 
away  from  that  first  selected. 

In  addition  to  the  surveys,  efforts  were  also  made  to  plainly  mark  the  dredged 
channels  by  means  of  keg  buoys.  These  buovs  were  moved  from  time  to  time  as  the 
channel  shifted.  It  is  believe<l  that  they  will  prove  valuable  aids  to  navigation  as 
soon  as  the  pilots  learn  that  they  can  rely  upon  the  buoys  being  correctly  placed. 
Frequent  reports  were  made  to  the  pilots*  associations;  ana  by  permission  of  tne  offi- 
cer in  charge  of  the  local  light-house  district,  the  positions  of  the  lights  were  occa- 
sionally clmnged  to  agree  with  the  new  channels  wnich  developed  or  were  made  by 
the  dredging.  Every  effort  was  made  to  give  full  information  to  steamboatmen  and 
to  make  the  dredging  operations  of  as  much  value  as  possible.  The  work  of  each 
dredge  is  «ven  in  detail  below. 

Dredge  Beta. — As  this  dredge  can  excavate  to  a  greater  depth  (20  feet)  than  any  of 
the  other  dredges,  it  was  placed  in  commission  ana  put  to  work  while  there  was  still 
considerable  depth  in  the  channels.  The  boat  first  worked  at  Fleeces  Crossing  (243 ) , 
where  dredging  was  commenced  on  the  2d  of  August,  1899.  The  boat  was  next 
moved  to  PrasidentB  laland  and  commenced  dredging  at  that  locality  on  the  28th  of 
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August.  The  necessary  dredging  here  was  finished  on  the  3d  of  September  and  the 
boat  was  sent  to  Cherokee  Crossing  (90),  where  dredging  was  begun  on  the  9th  of 
September.  On  the  I2th  of  October  the  dredse  was  moved  to  Point  Pleasant  (79) 
and  began  work.  On  the  10th  of  November  tne  boat  left  Point  Pleasant  for  winter 
quarters  and  arrived  at  the  fleet  at  West  Memphis  on  the  13th  of  November,  1899. 

Dredge  Qmnma.—'lihiB  dredge  was  placed  in  commission  on  12th  of  August  and  was 
sent  to  Fleeces  Crossing  (243)  to  assist  the  BeUi.  Dredging  commenced  on  tiie  same 
day.  Owing  to  the  weanng  of  the  valve  and  valve  seat  on  the  high-pressure  cylin- 
der, it  was  necessary  to  temi)orarily  lay  up  the  dredge  until  the  repairs  could  be 
completed.  The  dredee  was  idle  between  August  26  and  September  7;  on  the  last 
named  date  it  returned  to  Fleeces  Crossing  and  resumed  dredging.  After  completing 
the  work  at  this  point,  the  Oamma  was  moved  to  Cypress  ^nd  (426) ,  where  the 
somewhat  narrow  and  crooked  channel  was  widened  and  straightened.  Dredging 
was  conmienced  at  this  locality  on  October  29  and  continued  until  November  4.  On 
the  7th  of  November  the  Gamma  started  upstream,  and  on  November  9  commenced 
dredging  at  Beiths  Crossing  (366).  This  work  was  finished  on  November  16;  the 
Oamma  reached  winter  quarters  on  November  20,  1899.  By  direction  of  the  Secre- 
tary of  War,  this  dred^  was  temporarily  transferred  to  the  engineer  officer  in  charge 
of  the  improvement  of  v  icksburg  Harbor,  and  left  the  fleet  for  Vicksburg  on  March 
28,  1900,  towed  by  the  steamer  Choctaw.  The  dredge  left  Vicksburg  on  May  11, 
1900,  arriving  at  tne  dredge  fleet  on  May  21,  1900. 

Dredge  DeSa, — This  dredge  was  placed  in  commission  on  the  9th  of  August  and 
towed  to  Island  No.  34  (179),  where  work  was  begun  on  the  11th  of  August  and 
continued  at  intervals  until  the  13th  of  September.  The  next  day  the  dredge  started 
for  Graves  Bayou  (250),  where  it  seemed  that  work  would  be  needed.  The  river, 
however,  without  assistance  formed  a  new  channel  at  this  point,  and  no  dredging 
was  necessary.  ,  A  shoal  had  formed  a  short  distance  above  where  the  Delia  nad 
worked  at  Island  No.  34,  and  the  dredge  was  therefore  returned  to  this  localitv, 
where  dredging  was  resumed  on  October  22  and  finished  on  October  25.  The  Deft* 
was  retained  in  this  vicinity,  but  did  no  further  work,  and  on  the  17th  of  November 
was  laid  up  in  winter  (quarters. 

Ifredge  Ep8ilon.—TluB  dredge  was  placed  in  commission  on  the  15th  of  August  and 
left  winter  quarters  for  Miss  Hickmans  Crossing  (131),  reaching  that  point  on  the 
19th  of  August;  dredging  was  begun  on  the  2l8t  of  August  and  completed  on  the  Ist 
of  September.  The  Smilon  was  moved  to  Cherokee  Crossing  (90)  and  commenced 
dredging  on  the  5th  of  September.  Work  was  continued  with  little  interruption 
until  the  22d  of  September,  when  it  was  temporarily  suspended.  Dredging  was 
resumed  on  the  28th  of  September  and  continuea  until  the  6th  of  October.  On  the 
4th  of  November  the  dredge  was  again  put  to  work  to  remove  a  lump  which  had 
formed  at  the  lower  end  of  the  channel.  This  work  was  finished  on  the  6th  of 
November.  On  the  1 1th  of  November  the  Evsilon  was  moved  to  Point  Pleasant  ( 79) ; 
work  was  begun  the  same  day  and  continuea  without  serious  delay  until  the  17th  of 
November.  As  no  further  work  seemed  necessary,  the  dredge  left  Point  Pleasant  on 
the  26th  of  November  and  arrived  at  winter  (quarters  on  the  28th. 

Dredge  Zeta, — This  dredge  was  put  in  commission  on  the  26th  of  August,  1899,  and 
on  that  day  started  for  Luzora  (163),  where  dredging  was  begun  on  the  27th  of  August 
and  continued  without  serious  delajr  until  the  12th  ofSeptember.  Work  was  resumed 
on  the  22d  of  September  and  continued  at  inter\'al8  until  the  3d  of  October.  On  the 
10th  of  October  the  dredge  was  moved  to  Osceola  Bar  (164) .  After  two  days'  dredg- 
ing the  necessary  work  here  was  finished  and  the  Zeta  returned  to  Luxora,  where  a 
lump  had  formed  near  the  central  portion  of  the  dredged  channel.  Work  was 
resumed  at  this  locality  on  the  13th  of  October  and  continued  for  four  days.  On  the 
24th  of  October  the  dredge  was  moved  to  Fletchers  Landing,  at  the  lower  end  of 
Grold  Dust  Crossing  (158).  On  the  2d  of  November  the  work  at  this  locality  was 
finished.  On  the  4th  of  November  the  dredge  again  resumed  work  at  Luxora, 
removing  a  lump  which  had  formed  in  the  channel.  This  work  continued  until  the 
8th  of  November.  The  dredge  was  retained  in  this  vicinity  to  await  developments, 
but  no  further  work  was  found  necessary,  and  on  the  26th  of  November  the  ZHa 
departed  for  winter  Quarters,  arriving  at  West  Memphis  the  next  day. 

A  summary  of  the  aredging  operations  and  distribution  of  time  and  of  expenditures 
will  be  found  in  Tables  Nos.  20  and  21. 

DISCUSSION  OF  BBSULTB. 

The  low-water  season  of  1899  was  especially  favorable  for  dredging  operations.  As 
will  be  seen  bjr  an  inspection  of  the  hydrograph  on  Plate  3,  the  river  for  a  compara- 
tively long  period  was  stationary  or  jelling.  Under  such  conditions  channels  once 
made  do  not,  as  a  general  rule,  fill  up,  ana  are  eadly  maintained.    During  the  last 
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low-water  season  the  river  reached  a  oomnaratively  low  stage.    Some  of  the  lowest 
gauge  readings  during  the  year  were  as  follows: 


Date. 


Reading. 


Cairo 

Falton.... 
Memphia. 


Oct  16,1899 

Oct.  80, 1899 

Oct  81-Nov.  1,1899. 


FtA. 
2.98 
2.63 
0.54 


The  river  remained  below  6  feet  at  Cairo  for  forty-three  days,  from  September  30 
to  November  11,  inclusive.  The  bars  where  work  was  done  were  carefully  surveyed 
before,  during,  and  after  dredging.  The  results  are  shown  on  Plates  6  to  50,  wtiere 
depths  p-eater  than  9  feet  are  mdicated  by  parallel  ruling. 

Vicinity  o/  Poifd  Pleasant  {81-83). — This  locality  was  about  the  most  difficult  of  any 
on  the  river  below  Cairo.  During  the  early  part  of  the  low-water  season  navigation 
was  not  seriously  hindered,  but  toward  the  latter  part  of  the  season  boats  exjjeri- 
enced  a  great  deal  of  trouble  at  the  lower  Point  Pleasant  Crossing.  The  conditions 
from  time  to  time  are  shown  on  Plptes  6-10.  Dredging  at  this  point  was  postponed 
as  long  as  possible  in  order  that  a  fair  test  might  be  made  of  the  efficacv  of  the  dikes 
which  were  here  being  put  in  position.  When  it  was  found  that  the  dikes  had  failed 
to  secure  a  navigable  cnannel,  the  dredges  were  put  to  work.  The  dredge  cuts  were 
located  with  a  view  of  assisting  the  dikes  and  giving  speedy  relief;  these  cuts  were 
not  located  as  would  probably  have  been  the  case  had  the  matter  not  been  compli- 
cated by  the  presence  of  the  dikes.  The  channel  opened  wsa  crooked,  narrow,  and 
hard  to  run. 

Cherokee  Crossing  (PO). — Plate  11  shows  the  conditions  before  dredging.  This  is  a 
broad,  flat,  crossing,  with  no  well-defined  low-water  channel.  The  location  of  the 
dredged  cut  is  shown  on  Plates  12-16.  The  work  was  verv  satisfactory.  Occasion- 
ally uirge  lumps  formed  in  the  dredged  channel  which  had  to  be  reinoved,  but  after 
the  channel  was  once  opened  there  was  never  less  than  9  feet  of  water  on  this  cross- 
ing.    Plate  16  shows  an  excellent  channel  thirty-nine  days  after  dredging. 

Mm  Hickmans  Crossing  {ISl), — See  plat<?8  17-21.  Plate  17  is  from  the  preliminary 
survey  and  shows  the  conditions  that  then  existed.  Plate  18  shows  the  location  of 
the  cnannel  which  was  afterwards  dredged,  and  the  remaining  plates  show  the  results 
of  the  dredging.  At  no  time  during  the  year  was  there  less  th^in  9  feet  over  this 
crossing.  The  dredged  channel  widened  and  deepened,  and  no  trouble  was  here 
experienced  by  pacing  boats. 

Gold  Dust  Crossing  (168). — Plate  22  shows  where  the  small  amount  of  dredging 
found  necessary  was  done  at  this  locality.    The  results  were  very  satisfactory. 

Luxora  Crossing  {162). — Plates  23  and  24  show  the  conditions  before  any  dredging 
was  done.  The  problem  of  properly  locating  the  dredge  cut  at  this  point  was  a  rather 
complicated  one.  A  bold  reef  running  out  from  Elmot  Bar  stretched  diagonally 
across  the  river,  with  a  deep  pool  on  eitner  side.  The  earlier  surveys  show  a  narrow 
connection  between  the  pools  just  below  the  Luxora  warehouse.  It  became  a  ques- 
tion whether  to  cut  across  the  reef  at  some  point  above  the  Elmot  warehouse  (Plate 
24),  or  to  attempt  to  open  the  channel  close  along  the  right-hand  shore  in  front  of 
Spann*s  warehouse  and  Luxora  warehouse.  As  the  best  steamboat  landing  was  near 
the  Luxora  warehouse,  this  last-named  locality  was  finally  selected;  it  was  thought 
that  if  the  channel  along  this  shore  could  be  maintained,  it  would  be  of  great  advan- 
tage to  all  local  steamers.  The  channel  was  successfully  opened  and  maintainc  d, 
although  occasional  dredging  was  necessary  from  time  to  time.  After  the  dredging 
was  done,  at  no  time  was  there  le-ss  than  9  feet  in  this  channel.  It  is  probable  that 
an  equally  good  or  better  channel  could  have  been  opened  and  maintained  with  less 
work  at  some  other  point  across  the  bar,  but  for  the  reasons  given  above,  the  final 
selection  of  the  locality  where  work  was  done  is  believed  to  have  been  the  best  that 
could  have  been  made  under  the  circumstances.  Plates  25-27  show  this  locality  at 
various  times  during  and  after  dredging. 

Vicinity  of  Osceola  Landing  (164)- — After  passing  Luxora  the  river  divided,  part  of 
the  water  going  down  along  the  face  of  Osceola  Bar,  while  another  channel  crossed 
over  to  Island  No.  30.  ^ter  a  study  of  the  existing  conditions  it  was  decided  to 
improve  the  first-named  channel.  The  locality  where  dredging  was  done  and  the 
results  obtained  are  shown  on  Plates  28-31. 

Island  No.  S4  (179). — At  this  locaUty  there  were  really  three  distinct  channels-— one 
passing  between  the  bar  and  the  island,  one  along  the  face  of  the  bar,  and  the  third 
down  close  to  the  left-himd  i^ore.    Thia  last-named  channel  was  narrow,  crooked. 
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and  much  obstnicted  by  logn  and  snags.  The  channel  between  the  bar  and  island 
had  shoaled  in  previons  years,  and  there  was  every  indication  that  the  same  state  of 
afCaiiB  would  exist  during  this  season*.  It  was  therefore  determined  to  improve  the 
middle  channel,  and  the  cut  was  located  near  the  same  place  where  dredging  had 
been  done  the  year  before.  The  material  encountered  was  heavy  gravel,  li^te,  and 
blue  day.  Once  opened,  the  channel  was  easily  maintained,  although  a  lump  which 
had  to  be  removed  formed  near  the  upper  end  of  the  cut  first  drec^;ed.  The  work 
done  and  its  location  are  shown  on  Plates  32-36. 

Presidents  Island  (iBSS). — ^Plate  37  shows  this  locality  some  little  time  before  the 
dredging.  Conditions  had  changed  but  slightly  when  work  became  necessary.  Here 
was  a  very  distinct  case  of  overlapping  pools,  and  the  problem  was  to  determine 
where  best  to  open  a  channel  across  the  mtervening  bar.  The  location  finally  selected 
ifi  shown  on  Plate  38,  and  on  Plates  39-42  are  shown  the  results  obtained.  At  no 
lime  was  there  less  than  9  feet  over  this  crossing. 

Fleeces  Crossing  {f4S). — This  was  the  first  locality  where  shoal  water  developed 
during  the  season,  and  was  the  first  point  at  which  dred^ng  was  done.  Plate  43  is 
from  a  survey  made  in  the  latter  part  of  July,  at  which  tune  the  pilots  reported  but 
10  feet  over  this  crossing.  The  nver  was  falling  slowly  and  was  still  about  10  feet 
above  mean  low  water.  It  was  seen  that  there  would  be  considerable  time  before  a 
very  low  stage  would  be  reached.  It  was  determined,  however,  to  put  the  dredge 
Beta  to  work  at  once,  and  the  cut  to  be  dredged  was  located  after  considerable  study. 
As  shown  on  plate  43,  at  this  time  there  were  really  two  channels  in  existence ;  one 
turned  sharply  across  the  river  between  the  two  sand  bars;  the  other,  straighter, 
though  mucn  longer  and  not  quite  so  deep,  followed  down  about  the  middle  of  the 
riyer.  It  was  thought  well  to  attempt  to  keep  open  this  longer  and  straighter  channel 
with  the  hope  that  once  the  water  was  flowing  fieely  through  it  it  would  \^  maintained, 
and  that  the  other  channel  would  ultimately  be  closed.  The  location  of  the  dredged 
cut  is  shown  on  plates  44,  45,  and  46.  The  channel  was  opened  and  for  a  time  main- 
tained. The  current  passins  through  it  was  quite  swift;  but  the  sand,  which  was 
fine,  was  easily  moved  and  the  channel  became  quite  crooked.  About  the  Istof  Sep- 
tember, near  the  head  and  outside  of  the  dredged  cut,  the  steamer  City  of  St,  Louis 
went  aground.  As  she  was  swtmg  off  she  turned  directly  across  the  dredeed  cut,  a 
shoal  formed  below  her,  and  then  the  dredged  channel  rapidly  deteriorated.  It  was 
seen  that  it  would  be  necessary  to  abandon  this  locality  and  to  select  another  cut  to 
be  dredged.  This  new  location  is  shown  on  plate  47.  On  this  plate  the  two  sand 
bars  shown  are  not  the  same  as  those  illustrated  on  plate  43.  This  new  location  was 
a  little  below  the  position  of  the  United  States  light  shown  on  the  last-named  nlate, 
and  really  cuts  across  what  is  there  shown  as  a  sand  bar  above  low  water.  Plates 
48,  49,  and  50  show  the  very  satisfactory  results  of  the  dredging  at  this  locality. 

BeUhs  Crossina  (366). — Here  the  dredge  Oamma  opened  a  channel  which  was  main- 
tained and  used  during  the  rest  of  the  low- water  season. 

Cypress  Bend  {416), — At  no  time  was  there  less  than  9  feet  on  this  crossing,  but 
before  dredging  it  was  difficult  to  run,  as  the  channel  was  narrow  and  crooked.  This 
narrow  channel  was  widened  and  straightened,  and  no  further  difficulty  was  expe- 
rienced at  this  point. 

Mention  has  been  made  above  of  all  of  the  localities  where  dredging  was  done  during 
the  low- water  season  of  1899.  It  is  of  interest  to  note  that  no  dredging  was  neoes- 
aary  this  season  at  Hathawavs  Crossing  (104)  and  Island  No.  40  (213),  both  of  which 
bad  heretofore  been  difficult  places,  and  that  the  good  channels  which  existed  at 
these  localities  occupied  about  the  positions  of  the  dred^  cuts  made  in  1898.  These 
instances  afford  some  little  evidence  that  where  the  dredged  cuts  do  fill  up  during 
bigh  water  the  filling  is  of  a  looser  and  less  compact  nature  than  at  other  places  on 
the  croasing,  and  that  the  river,  during  subsequent  low-water  periods,  finds  it  easier 
to  make  its  way  through  these  cuts  than  elsewhere  across  the  bars. 

For  additional  details  attention  is  invited  to  the  report  of  Assistant  Engineer  C.  W. 
Stortevant  (Appendix  2  G). 

OBNTRIFUOAL  PUVPS. 

Up  to  this  date  6  dredges  have  been  in  use  on  the  river  below  Cairo.  Much  infor- 
mation has  been  gathered  as  to  the  proper  conduct  of  the  dredging  operations,  but 
there  is  still  a  great  deal  to  be  learned. 

One  of  the  most  vital  parts  of  every  dredge  is  the  pump,  and  on  these  6  dredges 
there  are  several  different  types  of  pump  employed.  It  would  seem  that  by  now 
some  definite  conclusion  as  to  the  best  type  might  have  been  reached.  To  properly 
test  the  efficiency  of  any  two  pumps,  however,  it  would  of  course  be  necessary  to 
employ  them  under  precisely  like  conditions  with  similar  suction  heads  and  working 
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in  similar  material,  while  accurate  measarementB  of  the  resalts  would  have  to  be 
made.  No  such  tests  have  yet  been  practicable.  It  would  be  somewhat  difficult  to 
be  sure  that  the  conditions  while  testing  were  precisely  the  same,  yet  it  seems  evi- 
dent that  such  tests  would  furnish  valuable  information,  and  that  it  would  be  well 
worth  the  time,  trouble,  and  expense  of  making  them  when  occasion  serves. 

There  are  some  important  facts  about  the  pumps  which  have  been  developed  and 
which  are  thought  worthy  of  note. 

Form  of  casing. — ^The  different  makers  of  pumps  have  adopted  different  forms  of 
casings,  some  simple,  others  more  or  less  complicated.  Each  maker  has  probably 
striven  to  adopt  that  form  which  would  Rive  the  greatest  efficiency.  So  mu-  as  can 
be  determined  from  the  field  work  of  the  dredges,  in  general,  the  form  of  casing  has 
no  very  great  effect  unon  the  efficiency  of  the  pump,  so  long  as  the  runner  blades  fit 
the  casing  closely  and  the  clearance  between  the  blades  and  the  casing  is  reduced  to 
a  minimum.  As  noted  below,  it  seems  necessary  to  provide  renewable  liners  for  the 
pump  casings.  These  are  much  more  easily  attached  and  replaced  when  the  casing 
IS  of  a  simple  form  and  when  cur\*ed  surfaces  on  the  interior  are  avoided.  In  other 
words,  it  seems  best  to  make  the  cross  section  of  the  casing  rectangular. 

Wear  of  runners  and  casinq. — ^The  water,  heavily  loaded  with  sand,  passes  through 
the  punifM  at  a  high  velocity.  Although  the  ordinary  river  sand  is  not  especially 
sharp,  yet  the  wear  upon  botn  casing  and  runner  is  very  rapid.  In  the  dredmg  sea- 
son of  1898,  after  less  than  one  thousand  hours'  work,  the  casino:  of  one  of  the  pumps, 
over  2  inches  thick,  was  worn  entirely  through,  and  the  edges  of  the  blades  of  the  run- 
ner were  worn  almost  an  eoiial  amount  This  wear  not  only  causes  costly  renewals 
or  repairs,  but  also  largely  decreases  the  efficiency  of  the  pumps,  as  noted  below. 

Effect  of  clearance  between  runners  and  carina, — It  is  evident  from  the  nature  of  the 
pumps  that  any  great  amount  of  clearance  oetween  the  runners  and  the  calling  will 
largelv  decrease  their  efficiency.  To  illustrate  how  great  this  decrease  may  be:  On 
one  of  the  dredges  during  last  season  the  clearance  at  the  beginning  of  the  dredging 
was  not  more  than  one-eighth  of  an  inch;  after  about  six  weeks'  dmlging  the  wear 
had  been  so  great  that  this  clearance  was  increased  to  nearly  1}  inches,  and  the 
efficiency  of  the  pump  was  decreased  by  approximately  50  per  cent.  This  would 
indicate  the  advirability  of  adopting  some  means  of  lessening  or  preventing  the  wear 
on  the  blades  and  casing  in  order  Uiat  the  maximum  efficiency  of  the  pump  might 
be  maintained. 

Devices  for  compensating  for  and  preventing  wear. — The  experience  gained  during  the 
dredging  season  of  1898  showed  tne  al»solute  necessity  of  providing  easily  renewable 
liners  for  the  casings  and  of  lessening  the  wear  on  botn  runners  and  liners  if  possible. 
Liners  of  hard  vani  iron  and  of  steel  plates  were  provided  and  bolte<l  in  place.  It 
was  expected  that  these  would  wear,  but  that  they  would  protect  the  casing  itself 
for  at  least  one  season.  They  answered  their  purpose  well,  but  at  the  close  of  the 
last  dredging  season  most  of  these  liners  were  so  farffone  that  they  had  to  be  replaced. 
To  prevent  the  wear  of  the  runner  blades  steel  plates  were  bolted  on  the  faces  of 
these  blades,  and  as  the  plates  and  casing  liners  wore  the  former  were  set  out  from 
time  to  time.  Later,  plates  made  of  hard,  tough  •  rubber  were  emploved  instead  of 
the  steel  plates  on  the  liners.  These  rubber  plates  promise  well.  l*hey  wore  but 
little  and  protected  the  blades  themselves  from  all  wear  except  a  little  on  the  under 
side,  where  the  harm  done  was  but  slight.  Experiments  will  probably  be  made  to 
determine  just  what  material  will  wear  the  least  under  the  conmtions  which  exist  in 
these  pumps.  The  indications  at  present  are  that  hard  steel  plates  for  lining  the 
casing  and  rubber  plates  on  the  blades  will  probablv  give  good  results.  Indosed 
runners  closely  fitting  the  casing  will  be  tried  on  the  dredges  Kappa  and  Henry  Flad. 

Form  of  runner  blades. — The  sand  and  water  entering  the  pump  are  carried  around 
by  the  blades  of  the  runner,  and  there  is  a  tendency  to  flow  off  the  edges  of  the 
blades  and  to  be  driven  violently  against  the  casing.  In  putting  the  plates  on  the 
blades  during  last  season,  they  were  in  some  cases  neld  in  place  by  iron  straps  put 
across  the  blades.  These  straps  seemed  to  deflect  the  current  of  sand  and  water,  and 
at  the  ends  of  the  straps  there  was  invariably  a  deep  groove  cut  in  the  casing  or  in 
the  lining.  This  indicates  that  the  surface  of  the  blade  should  be  as  smooth  as  pos- 
sible, and  that  probably  the  best  results  would  be  obtained  by  giving  to  the  face 
a  slightly  concave  form;  that  if  plates  and  straps  are  used  the  straps  should  run 
lengthwise  of  the  blade  and  not  across. 

Farm  of  suction  head. — The  different  dredges  have  been  fitted  with  suction  heads  of 
different  forms.  No  comparative  tests  have  been  made  to  determine  the  best  form  of 
suction  head.  That  this  part  of  the  pumping  outfit  will  have  quite  an  influence  upon 
the  efficiency  of  the  ma<;hine  there  seems  to  be  no  doubt.  It  would  be  well  to  experi- 
ment with  different  suction  heads  attached  to  the  same  pump,  and  determine  what 
form  will  give  the  best  results. 
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XZPBBIUBNTAL  DIKBII. 

At  the  date  of  my  last  annual  report  a  plant  waa  being  collected  and  preparations 
were  being  made  for  beginning  the  field  work  when  the  river  fell  to  the  proper  stage. 
Five  dredges  and  a  quarter  boat  were  obtained  from  district  officers.  Two  dredge 
pile  sinkers  were  fitted  up  for  the  work.  A  steam  tender  and  6  barges  were  hired, 
later,  during  the  progress  of  the  field  work,  another  quarter  boat  and  pile  sinker 
were  oorrowed  from  the  officer  in  char^  of  the  improvement  of  the  river  between 
the  mouth  of  the  Missouri  River  and  Cairo,  111.  Arrangements  were  made  for  secur- 
ing the  brush,  poles,  lumber,  stone,  wire  strand,  etc.,  needed  in  the  construction  of 
the  dikes.  After  considerable  preliminary  study  it  was  decided  to  begin  field  work 
in  the  vicinity  of  Point  Pleasant  (81),  where  some  little  work  had  been  done  during 
the  previous  season.  Experience  already  gained  had  shown  that  this  locality  was 
not  a  favorable  one  for  dike  construction,  yet  it  was  one  where  a  severe  test  of  the 
dikes  could  be  made  and  where  the  difficulties  encountered  would  probably  be  greater 
than  at  any  other  point  on  the  river.  The  result  proved  that  these  expected  difficul- 
ties had  not  been  overestimated. 

The  plant  reached  Point  Pleasant  on  August  8,  and  dike  construction  was  begun  at 
once.  A  short  distance  above  the  sites  selected  for  the  dikes  the  river  was  vigorouslv 
attacking  its  right  bank.  The  deflected  current  then  struck  the  sand  bar  along  which 
the  dikes  were  aften^'ards  placed,  and  it  was  caving  rapidly.  After  passing  this  sand 
bar  the  water  divided,  some  going  to  the  left  and  some  to  the  right  of  a  dike  put  in 
position  in  1898.  A  little  below  this  last-named  dike  the  current  struck  Bixby's  tow- 
nead  and  again  divided.    The  dikes  were  intended  to  check  the  caving  of  the  bar,  to 

Sromote  the  fill  along  its  face,  to  close  the  channel  to  the  left  of  the  1898  dike  and 
»ixbj's  towhead.  It  was  expected  that,  as  these  results  were  accomplished,  the  bar 
opposite  the  outer  ends  of  the  dikes  would  be  cut  away,  that  practically  all  of  the 
water  would  pass  to  the  right  of  the  1898  dike  and  of  the  towhead.  and  that  a  good 
straight  channel  would  be  made  and  maintained.  The  dikes,  as  located  and  built, 
are  shown  on  plates  6-10.  The  one  farthest  upstream  and  the  one  farthest  down- 
stream, the  latter  entirely  disconnected  from  the  bar,  were  built  in  1898.  The 
intermediate  dikes  were  built  in  1899. 

The  deiails  of  construction  are  shown  on  plates  51  and  52.  The  triangular  frames 
are  set  up  on  ways  and  held  by  long[itudinal  pieces.  Screen  poles  were  placed  on  the 
upstream  side.    Other  poles  were  laid  and  wired  on  the  bottom  timbers  of  the  frames. 

On  these  the  rock  IxEinast  was  placed.  The  height  of  the  frames  varied  with  the 
depth  of  the.  water,  their  tops  being  about  the  level  of  mean  low  water.  The  dikes 
were  built  on  the  ways  in  sections  about  100  feet  long.  Anchor  piles,  with  cables 
attached,  were  sunk  a  short  distance  above  the  dike  ana  on  a  line  parallel  to  it  The 
cables  were  attached  to  the  dike,  which,  when  launched  from  the  barge,  sunk  into 
its  place.  The  anchor  piles  were  later  broken  off  not  less  than  8  feet  below  mean  low 
water. 

The  results  of  the  work  at  Point  Pleasant  were  not  entirely  satisfactory,  but  it  was 
found  that,  even  under  the  most  unfavorable  conditions,  it  was  possible  to  put  the  dikes 
in  position  without  undue  loss  and  at  a  cost  which  was  not  excessive.  The  depth  of 
water  in  which  the  dikes  were  placed  was  from  20  to  30  feet  and  the  current  over  6 
feet  oer  second.  The  caving  oi  the  bar  at  the  shore  ends  of  the  dikes  was  stopped; 
the  now  of  water  to  the  left  of  the  1898  dike  was  considerably  lessened,  and  this  chan- 
nel became  narrow  and  crooked;  the  channel  to  the  left  of  Bixby's  towhead  closed; 
but  little  fill  took  place  between  the  dikes;  the  bar  opposite  the  outer  ends  of  the 
dikes  did  not  cut  away  as  had  been  hoped.  The  absence  of  the  expected  fill  is  prob- 
ably due  to  the  fact  that  as  the  river  fell  the  slope  increased,  and  at  about  the  lowest 
stage  reached  it  was  over  nine-tenths  of  a  foot  per  mile,  a  greater  slope  than  at  any 
other  point  on  the  river  below  Cairo.  The  current  was  exceedingly  rapid  and  the 
amount  of  solid  matter  carried  in  suspension  was  quite  small,  the  water  being  com- 
paratively clear.  Plate  10a  shows  the  conditions  at  this  locality,  as  determined  by 
survey  made  on  the  17th  and  18th  of  May,  1900.  Some  fill  has  evidently  taken  place 
between  the  dikes,  and  it  is  probable  that  this  material  will  remain  in  place  while 
the  river  falls. 

Work  at  Point  Pleasant  was*  completed  on  October  81.  The  plant  was  then  moved 
to  (/herokee  Crossing.  The  dikes  put  in  place  at  this  locality  are  shown  on  plate  16. 
They  were  designed  to  close  the  deep  bhnd  channel  along  the  right-hand  snore,  to 
build  out  the  Ixir,  and  assist  in  maintaining  the  navigable  channel  over  this  wide, 
flat  crossing.  Conditions  here  were  much  more  favorable  than  at  Point  Pleasant. 
The  current  was  not  so  rapid  and  the  depth  of  water  in  which  the  dikes  were  placed 
was  much  less.  The  results  of  the  work  were  verv  satisfactory.  The  right-hand 
ahoie  blind  rhfmn^^l  was  much  reduced  in  width  afia  in  depth  in  the  vicinity  of  the 
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dikes,  considerable  fill  took  place  below  the  dike,  and  the  channel  waa  deepned 
near  the  outer  end  of  the  longer  and  upetream  dike.  That  the  opposite  bar  did  not 
cave  waa  partly  due  to  an  underlining  stratum  of  gravel  which  the  current  could  not 
move,  plate  16a  shows  the  conditions  at  this  locality,  as  determined  by  survey  made 
on  May  19,  1900.  The  blind  channel  along  the  bar  has  been  practically  closed,  and 
considerable  fill  has  taken  place  above  and  below  the  dikes,  which  seem  here  to 
have  done  the  work  which  they  were  expected  to  accomplish. 

During  the  season  of  1899,  8,920  linear  feet  of  dike  were  built  at  a  field  cost  of  $4.38 
per  foot.  This  cost  is  high  on  account  of  the  difficulties  met  with  at  Point  Pleasant 
and  of  the  comparatively  large  sum  which  had  to  be  expended  for  the  hire  of  plant. 
The  average  number  of  men  employed  was  91,  and  the  average  length  of  the  dike 
built  per  &y  was  97  linear  feet 

In  my  opinion,  dikes  of  the  type  employed  may,  under  favorable  conditions,  give 
satisfactory  results  and  at  a  comparatively  low  cost.  They  should  probably  not  be 
employed  where  the  depth  of  water  is  greater  than  12  to  15  feet,  nor  in  the  swift 
current&  such  as  were  encountered  at  Point  Pleasant.  To  accomplish  the  desired 
results  during  the  season  in  which  they  are  put  in  place  the  dikes  must  be  built 
rapidly.  This  necessitates  a  lar^  plant  and  a  large  working  force.  There  are  few 
places  along  the  river  below  Cairo  where  dikes  could  be  advantageously  employed 
that  the  len^  of  dikes  to  be  built  would  be  less  than  3,000  feet;  at  most  places  even 
greater  lengCbs  might  be  required.  With  a  plant  similar  to  thiett  employed  during 
last  season,  and  under  reasonably  favorable  conditions;  this  means  that  at  e&ch 
locality  it  will  be  necessary  to  do  at  least  thirty  days'  work.  During  the  usual  work- 
ing season  a  single  plant  could  therefore  be  employed  at  not  more  than  two  or  three 
different  places.  Localities  should  be  selected  where  no  very  radical  changes  are 
likely  to  take  place  for  some  time  and  where  the  good  results  secured  any  one  year 
will  probably  endure  during  several  succeeding  seasons  of  low  water. 

For  additional  details  of  construction,  attention  is  invited  to  report  of  Assistant 
Engineer  William  Grerig  (Apx)endix  2  H). 

COMMERCIAL  STATISriCB. 

It  is  practically  impossible  to  obtain  reliable  statistics  of  the  commerce  on  the  Lower 
Mississippi  River  unless  special  agents  are  employed  for  their  collection. 

The  following  pax)er8  accompany  this  report: 

Money  statement 

Abstracts  of  all  proposals,  in  order  of  date  of  opening  bids. 

Abstracts  of  contracts  in  force,  with  names  of  contractors,  dates  of  approval,  of 
beginning  work,  and  of  expiration. 

Statement  of  charts  issued  and  sold. 

List  of  civilian  engineers. 

Approximate  value  of  plant 

Appendix  2  A,  Laws  affecting  the  Mississippi  River  Commission,  July  1,  1899,  to 
June  30, 1900. 

Appendix  2  B,  Specifications  for  the  construction  of  the  dredges  Kappa  and  Henry 

Appendix  2  C,  Specifications  for  the  construction  of  refrigerating  plants. 
Appendix  2  D,  Report  of  Assistant  Engineer  A.  T.  Morrow,  on  survey  work  and 
reconnaissance  north  of  St  Paul,  Minn. 

Appendix  2  E,  Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  of  1898 
and  1900  below  Fort  Adams.  Miss. 

Appendix  2  F,  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  reduction  of 
phvsical  data,  office  records  and  publications. 

Appendix  2  G,  Report  of  Assistant  Engineer  C.  W.  Sturtevant  on  care  and  repair 
of  plant,  and  dredging  operations. 

Appendix  2  H,  Report  of  Assistant  Engineer  William  Gerig  on  experimental  dike 
work. 
Respectfully  submitted. 

Mason  M.  Patrick, 
Cbptotn,  Corps  of  Engineers, 
Secretary  Misgisnppi  River  Commimon, 
OoL  Q.  L.  Gillespie, 

Corps  of  Engineers,  U.  8.  A,, 

President  Misgissippi  River  Commisriork 
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Money  statement. 

Jtilyl,18d9,  balance  unexpended $1,264,955.66 

June  30, 1900,  amount  expended  during  fiscal  year 602, 171. 46 

July  1,1900,  balance  unexpended '662,784.20 

July  1, 1900,  outstanding  liabilities $27,198.77 

July  1, 1900,  amount  covered  by  uncompleted  contracts  . . .  309, 935. 88 

337, 134. 65 

July  1, 1900,  balance  available 325,649.56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902 550,000.00 


Abstract  of  proposals  for  furnishing  coal  for  dredging  operations^  received  w  remocnse  to 
advertisement  dated  the  S£d  day  of  January,  1900,  and  opened  by  Capt,  Mason  M. 
Patrick,  Corps  of  Engineers,  on  the  21st  day  of  February,  1900. 


No. 

Name  ol  bidder. 

Quantity. 

Price  per 
bushel. 

Total 
cost 

1 
2 

The  Monongahela 
River  Consolidated 
Coal  and  Coke  Co., 
Pittsburg,  Pa. 

Frederick  Hartweg, 
Cincimiati,Ohio. 

Plttsbnrg  district  mines  at  points  on  the 
Monongahela  River  adjacent  to  Pitts- 
burg, Pa. 

notifahela  River,  Chesapeake  mines 
at  Handley,W.Va.;  Coalburg  mines 
at  Coal  bun,  W.  Va.:    Cedar   Qrove 
mines  at  Cedar  Grove,  W.  Va.,  and 
Belmont  mines  at  Belmont  on  Kana- 
wha River,  W.  Va. 

Bushds, 
850,000 

860,000 

CenU. 
13.95 

14 

•48,825 
49,000 

All  bids  rejected. 

Abstract  of  proposals  for  furnishing  refrigerating  plants  for  lenders  Sachem,  Choctaw, 
Wynoka,  I^okomis,  and  Leota,  and  dredge  Iota,  used  in  dredging  operations  under  Mis- 
sissippi River  Commission,  received  in  response  to  advertisement  dated  January  29,  1900, 
and  opened  by  Capt.  Ma^son  M.  Patrick,  Corps  of  Engineers,  on  February  28,  1900. 


No. 

Name  of  bidder. 

Price  for 
one  plant. 

Total  cost 
for  six 
plants. 

Remarks. 

1 

2 
8 

Memphis  Machine  Works,  Memphis, 

Tenn. 
Atlanta  Machine  Works,  Atlanta,  Ga. 
Creamery   Package   Manufacturing 

Co.,  Chicago,  HI. 
do 

92,190.00 

8,287.50 
2,799.00 

2,600.00 

2,490.00 

4,050.00 
6,500.00 

8,160.00 

2,960.00 

8,800.00 

4,000.00 

8,829.17 
8,680.00 

8,664.00 
8,410.00 
8,333.00 

2,050.00 

n8,140 

19,726 
16,794 

16,600 

14,940 

24,800 
88,000 

18,900 

17,700 

22,800 

24,000 

19,975 
21,180 

21,884 
20,460 
19,998 

12,300 

Accepted. 

For  vertical  single-acting  two-pump 
compressor. 

Alternate  proposal  No.  1,  for  single- 
pump  compressor. 

Alternate  proposal  No.  2,  for  hori- 
zontal style  double-acting  Barber 
compressor. 

With  tight  covers  for  tanks  and  ice 

molds. 
Without  tight  covexB  for  tanks  and 

ice  molds. 

• 
Absorption  system. 

do 

4 
5 

Charles  A.  McDonald,  Chicago,  111... 
The  De  La  Vergne  Refrigerating  Ma- 
chine Co.,  New  York.N.  Y. 
Remington  Machine  Co.,  Wilming- 

do ...! 

7 

8 

9 
10 

U 
12 
IS 

14 

Newbuig  Ice  Machine  and  Engine 

Co.,  Newburf ,  N.  Y. 
The  Healy  Joe  Machine  Co.,  Chicago, 

m. 

Prick  Co.,  Wa3mesboTO,  Pa 

Kroeschell  Bros.  Ice  Machine  Co., 

Chlcago.IU. 
The  Fred  W.  Wolf  Co.,  Chicago,  Dl  . . 
York  Manulkcturing  Co.,  York,  Pa  . . . 
Ice  and  Cold  Machine  Co.,  St.  Louis, 

Heniy  Vogt  Machine  Co.,  Louisville, 
Ky. 
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Abstract  of  proposals  for  fv^niMng  178  sted  pontons  for  dredges  used  in  dredging  opera- 
tions on  the  Mississippi  River  under  the  Mississippi  Bxver  Commission,  received  in  response 
to  advertisement  dated  February  19,  1900,  and  opened  by  Capt,  Mason  M,  Patrick, 
Corps  of  Engineers,  on  March  ffl,  1900. 


No. 


Name  of  bidder. 


18  for 

dredge 

Beta 

(each). 


80  for 
dredge 
Qamma 
(each). 


80  for 
dredge 

Delta 
(each). 


Total  cost 


.St 


John  O'Brien  Boiler  Works  Co.,  8t.  Louis,  Mo  — 
Jos.  F.  Wangler  Boiler  and  Sheet  Iron  Works  Ck>. 

Louis,  Mo 

Iowa  Iron  Works,  Limited,  Dubuque,  Iowa 

Charles  Hegewald  Co.,  New  Albany,  Ind 

Wm.  B.  Scalfe  &  Sons.  Pittsburg,  Pa 

The  Springfield  Boiler  and  Manufacturing  Co.,  Spring- 

Littleford  Bros.,  Cincinnati.  Ohio 

Knken  Iron  Works,  St.  Louis,  Mo 

Joliet  Bridge  and  Iron  Co.,  Jollet.  Ill 

New  Jersey  Foundry  and  Machine  Co.,  New  York, 

N.Y 

Lee-Odlum  Boiler  Co.,  Memphis,  Tenn 

Henry  Vqgt  Machine  Co.,  Louisville,  Ky 

National  Boiler  Works,  Chicago,  111 

Ed.J.  IIoward,JefTerHonville,ind 

M.  A.  Sweeny  Ship  Yard  and  Foundry  Co.,  JefTerson- 

vllle.Ind 

Warren  Cltv  Boiler  Works,  Wsrren.  Ohio , 

Wabash  Bridge  and  Iron  Works,  Wabash,  Ind 


9697.00 

82L62 

a  181. 37 

199.60 

182.00 

160.72 
185.00 
184.36 
220.00 

136.30 
152.49 
142.66 
204. 79i 


184.00 

68.36 
40.40 
85.90 
85.06 

88.81 
40.00 
41.14 
44.80 

a29.80 
83.78 
31.78 
45.00 


279.80 
20.07 
165.00 


64.49 
48.06 
46.00 


8254.00 

160.04 
91.27 
99.00 

117.00 

99.81 
182.00 

97.25 
114.60 

81.02 
82.65 
a72.68 
104.41 
206.00 

149.49 
110.97 
95.00 


837,786.00 

28,259.36 
12,898.26 
14,383.00 
15,680.00 

13,622.56 
17,090.00 
14,889.68 
16,704.00 

11,319.00 
12.059.22 
10,924.68 
16,639.08 


21,864.80 
13,083.66 
14,250.00 


a  Accepted. 

Abstract  of  proposals  for  furnishing  eight  steel  boilers  for  jnle  sinkers  used  in  dredging  oper- 
ations on  the  Mississippi  River  under  the  Mississippi  River  Commission,  received  in 
response  to  advertisement  dated  May  X4,  1900,  and  opened  by  Oapt.  Mason  M.  Patrick, 
Corps  of  Engineers,  on  June  93,  1900. 


No. 

Name  of  bidder. 

Price  for 
1  boiler. 

Total  cost 

for8boU- 

era. 

Remarks. 

1 

Hf^nryVogt  Machine  Co.,  fiOulflvllle.Ky 

8600.00 

560.00 
646.60 

719.25 

84,000.00 

4,400.00 
5,164.00 

6,754.00 

Recommended  for 

2 
8 

4 

M.  M.  Buck  Manufacturing  Co.,  St  Louis,  Mo 

Jos.  F.  Wangler  Boiler  and  Sheet  Iron  Works  Co.,  St 

Louis,  Mo. 
Burhom  A  Oranger,  New  York,  N.  Y 

award. 

Abstract  of  contracts  entered  into  by  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  in  force 
June  SO,  1900, — Improving  Mississippi  River,  Mississippi  River  Commission,  secretary's 
office. 


Oontract  for^ 


Contractor. 


Date  of  con- 
tract 


Date  of  ap- 
provaL 


\»*^  «♦  KA<Hn  JDate  of  expi- 

^ii?  uSSS     ^^on  of  con- 
ning work.  ^^^^^ 


Self-propelling 
dredge  Iota. 


Goal. 


Belf-propelling 
dredkes  Kappa 
and  Henry  Flad. 


Bnpplemental  for 
self-propelling 
dredge  Iota. 

Six  refrigerating 
planta. 


The  Springfield 
Boiler  and  Manu- 
facturing Co. 

Frederick  Hartweg. 


The  Bncynu  Co . 


The  Springfield 
Boiler  and  Manu- 
facturing Co. 

Memphis  Machine 
Worka. 


Aog.  26,1886 
Apr.  27,1889 
June  14,1809 
July  1,1809 
Mar.  29,1900 


Nov.  14,1896 
Joly  8,1899 
Oct  2,1800 
Joly  26,1809 
May  24,1900 


Sept  5,1808 

July  1,1809 

Oct  6,1809 

Aug.  1,1899 

Apr.  8,1900 


Aug.  26, 1899, 
extended 
to  Aug.  1, 
1900. 

June  80, 1900. 
extended 
to  Aug.  81. 
1900. 

July  1,1900. 
extended 
to  Jan.  1, 
1901. 

Aug.  26, 1899. 
extended 
to  Aug.  1, 
1900. 

Aug.  1,1900. 
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Statement  ofmapi  and  charts  tstued  and  sold  from  July  i,  1899,  to  June  SO,  1900, 


Description. 


Free. 


Sold. 


Total. 


Upper  alluTlal  valley  map 

Lower  alluyial  valley  map , 

Inch-to-mile  map , 

Detail  chart,  1: 20.000  iicale 

Detail  chart,  1: 10.000  wale  (harbor  of  New  Orleans)  . 
District  map  of  Lower  MiaBoasippi  River 


681 

1,386 

877 

1,738 


2 


60 
208 
901 
230 

66 
5 


781 

1,«7» 

1,778 

1,068 

66 

7 


Total. 


4,684 


1,685 


6,219 


Proceeda  deposited  with  assistant  treasaier  of  the  United  States  at  St  Louis,  Mo., 
1166.31. 


IAM  ofevriHan  engineers  employed  on  works  of  the  Mmissippi  River  Commission  in  charge 
of  the  secretary  from  July  1,  1899,  to  June  SO,  1900, 


Name  and  reddenoe. 

Time 
em- 
ployed. 

Pay  per 
month. 

Where  employed. 

Work  on  which  em- 
ployed. 

Thomas  Mlddleton,  St  Louis,  Mo 

C.  W.  Stortevant,  Appleton  City,  Mo  . . 

Monthi. 
12 

12 

12 

12 
12 
12 
12 

12 
12 

9226 

200 

175 

176 
176 
175 
160 

146 
150 

Secretary's  office 

Infield 

In  charge  of  designing 
and  construction  of 
plant. 

In  charge  of  dredging 

A.  T.  Morrow,  Rockf Old,  ni 

In   field  and  secre- 
tarv'n  office. 

Secretary's  office 

do 

operations. 
SuiVeys. 

K]vaflTa11yi8tLoni8.Mo 

Computing  division. 
Mapping  division. 

C.  W.  Clark'  Webster  (Proves,  Mo 

K.  H.  Twining.  New  York,  I?.  Y 

W.  0.  Comber.  8t.  lionis.  Mo 

President's  office 

In   field   and  secre- 
tary's office. 

Reports  and  estimates. 
Snrveya 

Oeo.H.  French.  St.  Lonis.  Mo 

Do. 

Wm.Oerig,  New  Orleanti,  La 

Infield 

Experimental     dikes 

and  dredging. 

Approximate  value  of  piUmt  belonging  to  the  United  States  used  on  works  under  the  Missis- 
sippi River  Commission,  in  charge  of  CapL  Mason  M.  Patrick,  Corps  of  Engineers, 
'  searetary,  June  SO,  1900, 


Ckm  of  property. 


Present 
approxi- 
mate 
value. 


Class  of  property. 


Present 
approxi- 
mate 
value. 


Dredge  Alpha 

Dredge  Beta 

Dredge  Gamma 

Dredge  Delta 

Dredge  Epeilon 

Dredge  Zeta 

Steamboat  Missinlppi 
Towboat  Minnetonkift. 

Towboat  Sachem 

Towboat  Choctaw 

Towboat  Wynoka 

Towboat  Nokomis 

Towboat  Leota 

Steamboat  Patrol 


f4S.740 
229.864 
74,384 
96.814 
89.775 
89,775 
40.500 
9.720 
46.672 
46.672 
45,672 
45.672 
45,672 
8,100 


Steamboat  Search 

Steamboat  Vulcan 

Steamboat  Mercury 

Steamboat  Venus 

Steamboat  Mars 

5  barges  

7  pile  sinkers 

8  survey  and  quarter  boats 

Flatboats,  yawls,  and  row  boats 

Diving  outfit 

Surveying  instruments,  photographic 

outfit,  office  furniture,  books,  etc 

Total 


$6,300 
7.1W0 
7,749 
7,749 
7,749 
4.050 

13.038 

2,476 

983 

270 

8.028 


975,504 


APPmDIZBB  ACOOMPAKTINO  THB  REPORT  OF  CAPT.  MASON  M.  PATRICK,  CORPS  OF  ENQI- 
NBKB8,  8BCRBTABY  MISSISSIPPI  RIVER  COMMISSION. 

A.  Laws  affecting  the  Mississippi  River  Commission,  July  1, 1899,  to  Jone  30, 1900. 

B.  Spedflcations  for  the  construction  of  self-propelling  dredges  Kappa  and  Henry 
Flad, 

C.  Specifications  for  the  constniction  of  refrigerating  plants  for  dredge  Iota  and 
laige  tenders. 
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D.  Report  of  Aflsistant  Engineer  A.  T.  Morrow  on  survey  work  and  reconnaissance 
north  of  St.  Paul,  Minn.,  season  of  1899. 

E.  Report  of  Surveyor  W.  8.  Williams  on  precise  level  work  of  1897-98  and  1900, 
below  Fort  Adams,  Miss. 

F.  Report  of  Assistant  Engineer  Kivas  TuUy  on  gauges,  reduction  of  physical  data^ 
and  office  publications. 

G.  Report  of  Assistant  En^eer  C.  W.  Sturtevant  on  dredging  operations  on  the 
Mississippi  River  between  Cairo,  111.,  and  Head  of  the  Passes,  La. 

H.  Report  of  Assistant  Engineer  William  Gerig  on  experimental  dike  work. 


LIST  OP  PLATES  ACCOMPANYING  THB  ANNUAL  REPOBT  OP  OAPT.  MASON  M.  PATRICK,  CORPS 
OF  BNQINEBB8,  U.  S.  A.,  SECRETABT  MISSISSIPPI  RIVER  COMMISSION,  FOR  FISCAL  YEAR 
ENDING  JUNE  30,  1900. 

Plate  1. — Map  of  New  Madrid  Bend,  showing  location  of  ranges  of  scour  and  fill 

survey  and  dischai^  section  of  1899. 
Plate  2. — Low-water  profile,  Mississippi  River,  Cairo  to  Fort  Jackson,  1899. 
Plate  3. — Hydrograph,  Mississippi  River,  Cairo  to  Fort  Jackson,  June  1, 1899,  to  May 

31,  1900. 
Plate  4. — Comprehensive  hydrograph,  Mississippi  River  and  its  principal  tributaries, 

1871  to  1899,  mclusive. 
Plate  5. — Flood  discharges  of  the  Mississippi  River  below  Cairo,  1851  to  1899. 
Plates  6-50. — Maps  of  certain  localities  below  Cairo  where  dredging  was  done  during 
low-water  season  of  1899,  as  follows: 
6-10  A. — Point  Pleasant  Crossing;  showing  also  experimental  dikes. 
11-16  A. — Cherokee  Crossing;  16-16  A  show  also  experimental  dikes. 
17-21. — Hickman  Crossing. 
22.— Gold  Dust  Crossing. 
23-27. — Luxora  Crossing. 
28-31.— Vicinity  of  Osceola.  Ark. 
82-36.— Upper  Crossing,  Island  No.  34. 
37-42.— Presidents  Island  Bar. 
4^-50. — Fleeces  Crossing. 
Plates  51-52. — Detail  drawmgs  of  experimental  dikes  at  Point  Pleasant,  Mo.,  and 
Stewarts,  Mo.  (Cherokee). 


Appendix  2  A. 

LAWS  AlVBCnNG  THB  MISSISSIPPI  RIVBXl  COMMISSION,  JULY  1,  1899,  TO  JX7NS  30,  1900. 

[PuBLic^No.  163.] 

AN  ACT  Making  approprlatlonB  for  sandnr  civil  expenses  of  the  Qovemment  for  the  fiscal  year 
ending  June  thirtieth,  nineteen  hundred  ana  one,  ana  for  other  purposes. 

Be  U  enacted  by  the  Senate  and  House  of  Representaiives  of  the  United  Staiei  of  America 
in  ConareM  assembled,  That  the  following  sums  he,  and  tne  same  are  herehy,  ai)pro- 
priated,  for  the  objects  hereinafter  expr^sed,  for  the  fiscal  year  ending  June  thirtieth, 
nineteen  hundred  and  one,  namely: 


UNDER  THE  WAR  DEPARTMENT. 

ENGINBER  DEPABTMENT. 
«  «  «  •  *  «  * 

The  Secretary  of  War  is  hereby  authorized  and  empowered,  in  his  discretion,  in 
case  any  unusual  obstruction  to  navigation  in  the  channel  of  South  Pass,  Mississippi 
River,  should  occur  during  the  fiscal  year  nineteen  hundred  and  one,  to  use  any 
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'dredees  or  tugboats  of  the  MissisBippi  River  Commission  for  the  purpose  of  remov- 
ing the  same.  And  the  sum  of  twenty-five  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated,  to  be  expended  in  the  discretion  of  the 
Secretary  of  War  in  improving  or  altering  such  dredge  or  dredges  so  as  to  make  the 
same  available  for  use  in  said  South  Pass. 


lUHHiHHIKFl  BIVBB. 

the  Mississippi  River:  For  continuing  improvement  of  Missi6sii)pi 
River  from  fiead  of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries 
and  clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 
Commission,  two  miUion  two  hundred  and  fifty  thousand  dollars. 


Approved,  June  6, 1900. 


[Public— No.  162.] 

AN  ACT  Making  proylsfon  for  emergenclefl  in  river  and  harbor  works,  toi  certain  surveys,  and  for 
the  dlveiaion  of  certain  appropriations  or  modification  of  provisions  heretofore  znade. 

Be  it  enacted  by  the  Senate  and  Houm  of  lUpresenUOhes  of  the  United  States  of  America 
in  Congress  assembled, 


s:BNTncKY  Ain>  tbknesseb. 

The  east  baak  of  the  Mississippi  River  between  the  highlands  near  the  city  of 
Hickman,  in  the  State  of  Kentucky,  and  Slough  Landing,  in  Lake 'County,  in  the 
State  of  Tennessee,  with  a  view  to  constructing  such  works  as  may  be  required  to 
prevent  overflows  along  said  section  of  the  river,  such  examination  and  survey  to  be 
made  under  the  direction  of  the  Mississippi  River  Commission,  the  cost  thereof  to 
be  paid  out  of  the  unexpended  balance  authorized  to  be  expended  by  said  com- 
mission. 

*  «  «  «  «  «  * 

Apptoved,  June  6^  1900. 


Appendix  2  B.     , 

SFECmCATIONB  FOB  THE  CONSTRUCTION  OP  SBLP-PROPELLINO  HYDRAULIC  DREDGBB  KAPPA 
AND  HSNRY  FLAD  FOR  MISSISSIPPI  RIVER  COMMISSION. 

SPECIAL  OONDmONS. 

S4.  GhMTol. — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing of  the  hulls,  cabins,  dredgine  and  propelling  machinery  of  two  (2)  self-propelling 
hydraulic  dredges,  together  with  such  parts  and  appurtenances  for  each  dredge  as 
are  hereinafter  described,  and  shall  comprise  all  the  materials,  tools,  labor,  etc.,  of 
every  description  requisite  and  necessary  for  the  proper  and  entire  completion  and 
delivery  of  the  same.  These  specifications  refer  to  and  describe  but  one  dredge;  it 
must  be  understood  that  both  dredges  are  to  be  built  precisely  alike  in  all  particulars. 

36,  Proposals. — Proposals  will  be  received  for  one  or  two  dredges  complete  as  here- 
inafter described.  The  right  is  reserved  to  accept  or  reject  any  or  all  bids  or  parts 
thereof  and  to  make  awt^  as  may  be  deemed  most  advantageous  to  the  United 
States. 

S6,  Bidden^  and  contractor's  drawings,  ete.— Bidders  must  submit  with  their  propos- 
als such  drawings  in  triplicate  as  will  illustrate  the  machinery  which  they  propose 
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to  famish  and  which  do  not  form  p«irt  of  the  drawings  supplied  by  the  United  States; 
more  particularly  those  of  the  main  engines,  side-wheel  engines,  condenser  and  air 
pump,  and  jet  pump;  and  also  a  ^neral  plan  of  the  refrigerating  plant;  together 
with  specifications  in  triplicate  giving  full  aescription  of  the  above  parts.  A  copy  of 
these  specifications  should  be  attach^  to  each  copy  of  the  proposal  and  be  referred 
to  therein.  The  drawings  need  not  be  attached  to  the  proposal,  but  should  be 
referred  to  therein.  The  successful  bidder  will  be  required  to  furnish  seven  (7) 
copies  of  these  drawings  and  specifications  to  complete  the  contract.  The  contractor 
must  also  submit  to  the  engineer  officer  in  chai^  for  approvsd  any  and  all  workine 
drawings  that  may  be  required  in  the  prosecution  of  the  work  that  are  not  hirnishea 
by  the  United  States.  A  complete  set  of  the  tracings  of  these  working  drawings 
must  also  be  furnished  and  delivered  at  the  office  of  the  secretary  Mississippi  River 
Ck)mmission,  St.  Louis,  Missouri,  upon  completion  of  work  and  prior  to  the  final 
payment. 

S7,  Qualiiy  of  material. — ^Except  it  be  otherwise  specified,  all  the  materials  are  to 
be  of  the  best  quality  of  their  respective  kinds,  and  all  labor  is  to  be  done  in  a  most 
thorough,  prompt,  and  workmanlike  manner  to  the  full  satisfaction  of  the  engineer 
officer  m  charge.  In  all  cases  where  an  article  is  mentioned,  preceded  or  followed 
by  the  words  "  or  equal,"  **  best  quality,"  **  approved  quality  or  make,"  or  **  or  other 
equally  good,"  or  words  of  like  purport,  the  engineer  officer  in  chax^  will  decide  as 
to  the  best  and  most  suitable  article  to  be  used. 

SS.  Inspection. — Inspectors  will  be  appointed  by  the  United  States  to  supervise 
the  work,  and  the  contractor  must  at  aU  times  give  them  access  to  the  work  and  full 
facilities  for  examination  of  all  material  and  workmanship.  Such  tests  of  material  as 
are  deemed  necessary  are  to  be  made  at  the  expense  of  the  contractor  under  the 
supervision  of  the  inspectors.  The  engineer  officer  in  charge  shall  have  the  right  to 
require  the  immediat>e  removal  of  any  employ^  of  the  contractor  who  is  deemed 
incompetent  or  otherwise  objectionable. 

S9.  Kxtra  work. — It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  a  dredge  of  first-class  construction,  complete  in  all  respects  for  the  work  it  is 
designed  to  do,  and  ready  for  operation.  No  claim  whatever  shall  at  any  time  be  made 
upon  the  United  States  by  tne  contractor  for  or  on  account  of  any  extra  work  or 
materials  performed  or  furnished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  materials  shall  have  been  expressly  required  in  writing  by 
the  engineer  officer  in  chai]^,  the  prices  and  quantities  thereof  having  been  first 
agreed  upon  by  the  contractmg  parties  and  approved  by  the  Chief  of  Engineers. 

40.  Patents. — The  contractor  shall  guarantee  the  Government  against  any  claims 
or  awards  for  damage  on  account  of  the  infringement  of  any  patented  devices  which 
he  shall  furnish  the  dredge. 

41.  Omissions,  etc. — All  necessary  adjuncts,  parts,  or  attachments  properly  forming  a 
part  of  a  dredge  and  requisite  for  the  proper  and  efficient  working  of  the  machinery 
shall  be  understood  to  be  included  in  these  specifications,  whether  mentioned  herein 
or  not,  and  shall  be  supplied  by  the  contractor  as  forming  part  of  the  contract.  Any 
doubt  as  to  the  meaning  of  these  spec'ifications,  or  of  any  drawings  or  explanations 
which  are  furnished  the  contractor,  will  be  explained  by  the  engineer  officer  in  charge, 
who  shall  also  have  the  right  to  correct  anv  errors  in  said  specifications,  etc.,  when 
such  correction  is  necessary  for  the  proper  fulfillment  of  their  intention. 

^.  Delivery. — The  dredge  must  be  completed  in  every  part  and  delivered  to  the 
engineer  officer  in  chaiye  at  Cairo,  Illinois,  for  test,  on  or  before  the  first  (let)  day  of 
July,  1900.  Upon  notification  being  received  that  the  dredge  is  ready  for  delivery, 
the  engineer  officer  in  charge  will  direct  a  preliminary  inspection  to  be  made  to 
determine  whether  everything  is  complete  and  in  proper  working  order,  and  the  tests 
will  not  be  proceeded  with  unless  all  parts  of  the  dredge  plant,  tools,  and  accessories 
are  deemed  by  said  engineer  officer  in  charge  to  be  practically  complete  in  accord- 
ance with  the  terms  of  these  specifications.  Delivei^  for  test  will  not  be  deemed 
accomplished,  however,  until  the  completion  in  a  satisfactory  manner  of  the  con- 
tractor's test  prescribed  below.  If  there  be  no  delay  caused  by  defective  material  or 
bad  workmanship  during  the  subsequent  Government  test,  beyond  that  hereinafter 
authorized,  the  date  of  the  commencement  of  this  Government  test  will  be  considered 
as  the  date  of  the  delivery  of  the  dredge.  Should,  however,  there  be  delays  from 
the  above  causes,  the  date  of  delivery  will  be  taken  as  that  on  which  a  successful 
Government  test  is  begun.  The  dredge  will  not  be  accepted  for  Government  test 
until  the  engineer  officer  in  chai^  deems  the  stage  of  water  and  condition  of  weather 
suitable  for  said  test. 

4^.  Penalty. ^In  case  of  failure  to  complete  anii  deliver  the  dredge  within  the  time 
specified,  the  contractor  will  be  liable  and  must  pay  any  and  all  expenses  incurred 
by  the  United  States  because  of  said  failure,  said  expenses  to  be  determined  by  the 
engineer  officer  in  chaige. 
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44.  Contmctoi^f  test, — When  the  preliminary  inspection  is  satisfactorily  completed, 
the  contractor  will  be  required,  before  bejfinninje  ilie  Government  test,  to  make  an 
endurance  test  of  his  own.  This  will  consist  in  ninning  the  main  enjyrines  and 
jpunip  at  a  velocity  of  155  revolutions  per  minute,  during  a  continuous  perio<l  of  ten 
(10). hours  while  pumping;  water  through  500  feet  of  discharge  pipe,  the  other 
machinery  being  run  at  the  same  time  at  its  full  working  speed.  Before  this  test 
the  dredge  will  be  moved  to  such  point  in  the  river  near  Cairo,  Illinois,  as  the  engi- 
neer officer  in  charge  may  seleirt,  and  will  remain  anchoreii  by  the  spud  during  test 
This  test  must  be  run  at  the  sole  expense  of  ttie  contractor.  During  the  same  full 
records  of  the  running  of  all  machinery  will  lie  taken  by  the  authorized  agents  of 
the  engineer  officer  in  charge,  but  the  contractor  will  have  full  control  of  the  work- 
ing of  all  machinery.  Should  this  test  not  lye  successful,  other  tests  on  the  same 
plan  must  be  made  until  the  machinery  will  8ati.«factorily  perfonn  the  requirementa 

45.  Gm^emmait  test. — After  the  dredge  is  accepted  for  test,  the  Government  efficiency 
test  will  be  made  under  the  direction  of  the  engineer  officer  in  charge,  with  his  own 
employ^.  This  test  will  consist  in  operating  the  dre<lge  under  a<'tual  working  con- 
ditions, with  the  main  engines  and  pump  running  at  about  140  revolutions  per  min- 
ute, and  all  the  other  machinery  at  the  requisite  working  capacity,  for  a  perio<l  of 
five  (5)  days,  either  continuously  night  and  day  or  for  any  less  pericni,  at  the  option 
of  the  engineer  officer  in  charge.  During  this  test  the  pipe  line  may  be  increased 
to  1,000  feet  and  capacity  tests  taken  and  the  dredge  maneuvered  in  any  way  the 
engineer  oflScer  in  cnarge  may  deem  advisable,  but  the  main  engines  will  not  be  run 
above  156  revolutions,  the  steam  pressure  carried  will  not  exceed  170  lbs.  per  square 
inch,  and  the  dredge  will  not  be  forced  into  the  cut  beyond  a  fair  working  si>eed 
acconling  to  the  face  of  bank  ahead.  Full  records  of  this  test  will  l)e  taken  and  the 
time  of  stoppages  for  repairs  due  to  defective  material  or  bad  worknmnfhii)  nmst  not 
exceed  fifteen  (15)  per  centum  of  the  time  spent  in  actual  <)redging.  Any  minor 
repairs  needed  during  this  test  which  can  be  done  on  bfiard  will  l)e  done  at  the 
expense  of  the  United  States,  but  the  cost  of  all  other  repairs  must  l)e  borne  by  the 
contractor.  During  the  Government  test  the  contractor  and  his  authorized  rei>re- 
sentatives  will  be  taken  care  of  aboard  the  dredge,  but  will  not  be  allowed  tosrive  any 
orders  to  any  of  the  crew  without  the  consent  of  the  agent  of  the  United  States  in 
charge. 

46.  Towing  U9l.— To  test  the  working  of  the  propelling  engines  the  dredge  will  make 
a  trip  of  four  (4)  hours'  duration  upstream  and  return,  with  one  pile  sinker,  one  coal 
barge  partially  loaded,  and  all  the  pipe  line  in  tow.  The  engines  will  be  run  full 
speed  with  various  rates  of  cut-off  and  full  records  taken. 

47.  Other  tests. — If  the  Government  efficiency  test  above  described  proves  imsatisfac- 
tory,  the  engineer  officer  in  charge  may  continue  the  testa  for  such  period  as  he  may 
find  advisable  in  order  to  obtain  the  desire<l  result. 

4S.  Final  injfpeciion, — Immediately  after  the  conclu.sion  of  the  tests  all  parts  of  the 
dredge  plant  furnished  by  the  contractor  will  be  given  a  thorough  examination  under 
the  direction  of  the  engineer  officer  in  charge;  and  if  any  repairs  are  found  necessary 
to  the  machinery  whicn  are  not  properly  chargeable  to  fair  wear  and  tear,  the  con- 
tractor will  be  required  to  put  the  same  in  proper  working  onier.  He  will  al.-o  com- 
plete the  painting  and  turn  over  the  drawings  as  specified  in  paragraphs  179  and  36. 
The  engineer  officer  in  charge  may,  however,  if  he  deems  advisable,  waive  these 
requirements  an<i  accept  the  dredge,  deducting  from  the  contract  price  sufficient  to 
cover  the  cost  of  making  good  any  deficiencies  determined  by  the  hnal  in.«pection. 

49.  Paymenls.— When  the  hull  is  finished,  wheel  beams,  bridge  trees,  and  cylinder 
beams  in  place,  reaciy  for  machinery,  and  said  hull  succest^fully  launched,  twenty 
(20)  per  centum  of  the  contract  price  will  be  paid.  After  the  launching  and  the  pay- 
ment of  the  twenty  (20)  per  centum,  monthly  payments  may  be  made  on  estimates 
of  the  engineer  officer  m  change  or  his  authorized  agents  of  the  value  of  the  work 
completetl  and  in  pla(!e.  Twenty  (20)  per  centum  of  the  contract  i)rice  will  be 
retained  until  after  the  testing,  final  inspection,  and  acceptance  of  the  dredge,  to 
cover  the  cost  of  any  alterations  or  deductions  found  necest^ary. 

60.  Oumernhin. — All  parts  paid  for  under  the  system  of  partial  payments  above 
specified  shall  uecome  thereby  the  sole  property  of  the  United  States,  but  this  provi- 
sion shall  not  be  interpreted  as  relieving  the  contractor  from  the  sole  responsibility 
for  the  proper  care  and  protection  of  said  parts  prior  to  delivery  of  the  dredge  to  the 
United  btates,  or  from  any  other  of  the  provisions  of  these  specifications. 

DETAILED  SPECIFICATIONS. 

57.  DescripHnn.^Thi8  dredge  is  designed  to  have  a  single  sand  pumping  outfit  and 
ftlso  to  be  nelf-propelling.  The  hull  is  to  be  of  steel  throughout,  with  guards  extend- 
ing to  outside  of  paddle  boxes,  the  knucklee  rounded,  the  bow  and  stem  to  be  made 
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with  long  rakes,  the  usual  snction  well  to  be  built  in  bow  and  towing  knees  at  head, 
and  is  estimated  to  have  a  draft  of  48  inches  when  fully  equipped.  The  pumping 
machineiy  will  consist  of  a  centrifugal  pump  with  32-incn  discnarge  pipes,  and  wiS 
be  capable  of  delivering  not  less  than  1,000  cubic  yards  of  sand  per  hour  through 
1,000  feet  of  pipe  under  average  field  conditions.  This  pump  will  be  driven  by  a 
pair  of  horizontal  tandem  compound  condensing  engines,  good  for  running  at'155 
revolutions  per  minute.  The  sand  agitator  will  be  of  the  water-iet  type,  supplied 
with  water  at  pressure  ranging  from  60  to  120  lbs.  per  square  inch,  by  a  auplex  com- 
pound plunger  pump.  The  feeding  into  cut  will  be  done  by  wire  rope  haula^  similar 
to  that  adopted  for  all  dredges  of  the  Commission.  The  propelling  machmerv  will 
consist  of  two  side  paddle  wheels,  each  22  feet  in  diameter  and  13  feet  long,  driven 
by  en^es  of  the  Mississippi  River  type.  The  steam  plant  will  consist  of  seven 
MissiaBippi  River  four-fluea  boilers  set  in  three  battenes,  and  built  for  a  working 
pressure  of  170  lbs.  per  square  inch.  The  condenser  and  air  pump  will  be  of  the 
Independent  t^rpe,  and  the  dredge  will  be  provided  with  steam  steering  apparatus 
and  all  accessories  for  working  both  as  a  dredge  and  a  steamboat. 

69.  Drawings, — ^The  drawings  furnished  by  the  United  States  are  those  prepared  in 
the  office  of  the  secretary  Mississippi  River  Commission,  and  are  indexed  and  cata- 

M  R  G 

iQgued  88    ^Q^^  '»     The  numbers  and  titles  of  the  sheets  are  as  followa: 

Sheet   1.  Lmes  of  hull. 

Sheet  2.  Longitudinal  section. 

Sheet   3.  Main  deck  plan. 

Sheet  4.  Boiler  deck  plan. 

Sheet  5.  Cross  sections. 

Sheet  6.  Details  of  hull. 

Sheet  7.  Wheel  beams  and  bridge  tree. 

Sheet   8.  Cylinder  beams. 

Sheet   9.  Paddle  boxes. 

Sheet  10.  Main  pump. 

Sheet  11.  Suction  heads. 

Sheet  12.  Radial  joints  for  suction. 

Sheet  13.  Hoisting  frame. 

Sheet  14.  Swivel  elbow  for  discharge. 

Sheet  16.  Hauling  winches. 

Sheet  16.  Steam  spud  lift. 

Sheet  17.  Hydraulic  tubular  pUes. 

HULL. 

6$.  Oenercd  dimensions. — 

Lengthmolded 192^  0^ 

Widthmolded 44^  0^ 

Depth  molded 7^  (Y^ 

Wfithatbow '. 32^  0^ 

Width  at  stem 34^  0^ 

Width  over  guards  outside  of  nosing 76^  0^ 

LengthofweU 33^  0^ 

Widthof  wellatnose 25^  (/^ 

64-  Framing. — ^The  dredge  is  to  be  framed  on  the  transverse  system,  with  six  trans- 
verse bulkheads,  two  collision  bulkheads  in  wings,  and  four  longitudinal  truss 
fnunes.  The  frames  are  numbered  from  the  bow,  which  is  zero,  to  the  transom,  which 
is  No.  128,  and  will  be  referred  to  in  these  specifications  by  these  numbers.  The 
fnunes  are  spaced  at  a  uniform  distance  apart  of  18  inches.  The  even-numbered 
frames  from  26  to  108,  inclusive,  are  of  2i  in.  X  2  J  in.  X  6  lb.  angle  bars,  with  floor  plates 
8  inches  wide  and  A  i^ch  thick  riveted  to  the  standing  flange,  on  the  top  edges  of 
which  reverse  frames  of  2^  in.  X  2}  in.  X  5  lb.  angle  bars  are  riveted  extending  up 
the  turn  of  bilge  to  a  vertical  height  of  30  inches  from  bottouL  The  odd-numbered 
frames  from  ^  to  109,  inclusive,  and  all  frames  in  bow  wings  and  stem  rake  are  of 

3  in.  X  2}  in.  X  5.5  lb.  angle  bars.  All  floor  frames  are  to  butt  on  the  center  line  of 
hull  and  will  be  connected  bv  splice  plates  and  angles  at  least  18  inches  long.  The 
bulkheads  take  the  place  of  the  frames  for  which  they  are  numbered. 

66.  Deck  beams. — ^From  frame  No.  24  to  No.  126,  inclusive,  the  even-numbered  deck 
b^uns  are  of  6  in.  X  15.6  lb.  Z  bars,  and  the  alternate  beams  are  of  3  in.  X  2^  in.  X  5.5 
lb.  angle  bars;  the  short  beams  at  bow  wings  being  also  of  3  in.  X  2)  in.  X  5.5  lb. 
angle  oars.     Deck  beams  No.  22,  crossing  end  of  well,  and  No.  128,  at  transom,  are  of 

4  in.  X  4  in.  X  12.8  lb.  angles.    Each  deck  beam  is  attached  to  its  corresponding  frame 
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by  gussets,  those  for  Z  bars  being  21  in.  X  36  in.  X  i  in.,  and  those  for  angle  bars 
bemg  12  in.  X  12  in.  X  A  in. 

66,  Transverse  bulkheads. — ^The  collision  bulkheads  are  on  frame  No.  10,  and  the 
transverse  bulkheads  are  on  frames  Nos.  32, 46, 62, 78, 90,  and  110,  respectively.  Thev 
are  all  to  be  water-tight  and  are  made  of  7.65  lb.  plate  riveted  to  floor  and  deck 
beams  and  stiffened  by  2  in.  X  2  in.  X  3.2  lb.  angle  bars  placed  alternately  on  oppo- 
site sides  of  bulkheads  at  a  distance  of  about  24  inches  apart.  The  joints  of  plates 
are  to  be  double-riveted  lap.  The  collision  bulkheads  are  to  have  manholes  strength- 
ened by  an  iron  ring  ana  provided  with  a  water-tight  door  and  also  a  2i-inch  gate 
valve  for  draining  the  compartments. 

67,  Longitudinal  truss  framing, — ^The  side  plating  of  well  will  be  continued  to  bulk- 
head No.  32,  and  the  mboard  truss  frames  will  then  commence  and  run  aft  to 
transom,  maintaining  the  line  of  well  sides  until  they  meet  bulkhead  No.  46,  at 
which  point  they  are  5}  feet  each  side  of  center  line,  and  are  continued  parallel 
throughout  the  remainder  of  their  length.  The  outboard  trusses  will  run  from 
bulkhead  No.  32  to  transom  at  a  distance  of  14  feet  from  center  line.  The  top  and 
bottom  chords  are  to  be  made  of  two  2\  in.  X  2)  in.  X  5  lb.  angles  and  10.2  lb.  web 
plates  10  inches  wide,  riveted  to  each  8-inch  floor  and  all  deck  beams,  and  in  addi- 
tion by  clips  of  2i  in.  X  2^  in.  X  5  lb.  angles,  and  such  other  suitable  sizes  as  are 
required.  The  chords  will  pass  through  the  transverse  bulkheads  intact  and  be  made 
water-tight  by  the  angle  connections.  Lattice  bracing  in  double  panels  made  of  2^ 
in.  X  2i  in.  X  5  lb.  angles  will  be  worked  in  between  transverse  bulkheads,  as 
shown  on  sheet  6.  The  after  ends  of  trusses  will  be  attached  to  transom  by  double 
angles  2J  m.  X  2J  in.  X  5  lb. 

68,  Gunwales, — ^The  gunwales  are  to  be  of  3  in.  X  3  in.  X  7.2  lb.  angle  to  be  riveted 
on  outside  of  sheer  strake  and  will  extend  continuously  from  bow  to  stem. 

69,  HuU  plating, — ^The  bottom  of  hull  will  be  plated  with  10.2  lb.  plate,  except  keel 
strake  and  rake  of  bow  wings,  which  will  be  of  12.75  lb.  plates;  the  bilge  strake  or 
knuckle  will  be  of  12.75  lb.  plate  throughout;  the  sheer  strake  will  l^  12.75  lb. 
between  frames  No.  20  and  116,  and  10.2  lb.  at  the  ends;  the  side  platine  of  hull  and 
well  will  be  10.2  lb;  the  end  of  well  will  be  20.4  lb.  in  one  plate,  and  the  rake  of 
well  12.75  lb.  plate.  The  seams  of  keel  strake  will  be  double  riveted,  and  all  other 
seams  will  be  single  riveted,  and  all  butts  will  be  double  riveted.  The  bottom  plat- 
ing will  be  in  13  strakes  laid  alternately  inside  and  outside,  the  keel  strake  beinf  on 
the  outside.  The  width  of  bottom  strakes  will  be  36  inches  center  to  center  of  lajw 
and  the  ruling  length  of  plates  will  be  18  feet.  All  butts  will  be  planed  and  fitted 
close  metal  to  metal.  But  straps  must  be  A  inch  thicker  than  the  plates  which  they 
connect,  and  must  be  fitted  close  between  the  edges  of  inside  strakes.  Solid  liners  in 
one  length  must  be  fitted  at  every  frame  between  frame  and  outside  strake  of  plat- 
ing. The  liners  must  be  the  full  width  of  the  flange  of  frame  to  which  they  are 
fitted  except  in  the  way  of  water-tight  bulkheads,  where  they  will  extend  in  one 
piece  from  the  fore  edge  of  the  frame  before  to  the  after  edge  of  the  frame  abaft  the 
Dulkbead. 

60,  Deck  plating, — ^To  be  in  15  strakes,  each  36  inches  wide  center  to  center  of  laps, 
except  the  plate  sheer,  which  must  be  of  the  requisite  width  to  project  2J  inches 
outside  of  gunwale  angle  except  between  the  wheel  beams,  where  it  will  be  flush. 
The  plate-sheer  will  m  of  12.75  lb.  plate  for  the  length  amidship  between  frames 
Nos.  34  and  112,  and  all  the  remainder  of  deck  will  be  of  10.2  lb.  plate.  The  deck 
will  be  level  throughout,  without  sheer  or  crown,  and  will  be  laid  alternately  inside 
and  outside  strakes;  and  all  seams,  butts,  butt-straps  and  liners  will  be  similar  to 
those  specified  above  for  the  hull  plating,  the  center  strake  being  an  outside  strake. 

61.  Riveting,  etc, — Rivets  are  to  be  of  soft  steel  or  Burden's  best,  and  |  inch  in  diame- 
ter throughout  the  hull,  except  where  otherwise  specified  or  noted  on  drawings  or  the 
nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and  butts  of  out- 
side plating  will  be  spaced  not  more  than  2^  inches  apart  center  to  center,  and  rivets 
in  seams  of  all  internal  water-tight  work  wiU  be  spaced  not  more  than  2}  inches 
centers.  All  double  riveting  will  be  chain  fashion  except  where  otherwise  noted  on " 
drawings.  The  distance  from  center  to  center  between  the  rows  will  be  If  inches. 
No  rivet  will  be  nearer  the  seam,  butt,  or  edge  of  plate  or  an^le  bar  than  its  diame- 
ter. Spacing  of  rivets  in  beam  knees  will  be  from  2f  to  3i  mches  centers^  but  no 
beam  knee  will  be  secured  to  its  frame  with  less  than  four  (4)  rivets.  Bivets  for 
securing  outside  plating  to  floors  and  frames,  stiffening  angle  bars  to  bulkheads,  and 
for  all  work  where  angle  bars  do  not  require  to  be  calked,  will  be  spaced  not  more 
than  5  inches  centers.  Heavy  drifting  must  not  be  resorted  to,  and  holes  not 
punched  fafr  must  be  reamed  fair  and  a  size  of  rivet  to  fit  the  hole  must  be  used. 
Countersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of  the  plate 
or  angle  bar  countersunk.  Rivets  will  completely  fill  their  holes,  the  heads  will  be 
laid  up  in  all  water-tight  work,  and  the  points  of  rivets  when  finished  will  com- 
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pletely  fill  the  countersinks  and  be  flush  or  slightly  convex  with  the  surface  of 
plates. 

ee.  Guards. — ^The  ji:uard8  will  extend  the  full  length  of  hull,  of  the  form  and 
dimensions  shown  on  sheet  3.  The  wheel  beams  are  to  be  opposite  to  bulkheads 
Nos.  62  and  78  and  are  to  be  24  feet  apart,  center  to  center,  projectine  14  ft  9  ins. 
from  hull,  with  a  landing  of  28  inches  on  side  plating.  They  will  consist  of  3 
in.  X  3  in.  X  7.2  lb.  angles  doui  led,  for  top  and  bottom  chords,  with  webs  of  10.2 
lb.  plate,  and  will  be  furt,her  secured  to  deck  by  gusset  plates,  and  the  outer  ends 
buih  into  bridge  trees.  The  outriggers  next  to  wheel  beams  will  be  of  similar  con- 
struction, but  with  single  angle  bars  and  7.65  lb.  plate.  Diagonal  braces  of  6  in.  X  2} 
in.  X  11  lb.  T  bar  willbe  riveted  to  under  plate  sheer  at  ends  of  wheel  beam  and 
extend  to  hull,  as  shown  on  sheets  3  and  7,  and  riveted  to  all  the  outriggers  they 
cross.  Fore  and  aft  from  these  the  outriggers  will  be  made  with  two  chords  of 
2 J  in.  X  2}  in.  X  5  lb.  angles,  tied  together  by  bars  of  2  in.  X  2  in.  X  3.2  lb.  angles 
and  gusset  plates,  and  attached  to  nosing  plate  bv  3-inch  an^le  clips.  Towards  the 
bow,  where  the  ^ard  narrows,  the  bottom  chord  can  be  omitted  and  ^sset  plates 
used.  The  outriggers  will  be  spaced  36  inches  apart  and  coincide  with  the  even 
numbered  frames,  and  have  a  rise  at  the  outer  end  of  8  inches  at  the  widest  part. 
The  guards  fore  and  aft  of  paddle  boxes  will  be  decked  with  7.65  lb.  plate,  wnich 
will  be  riveted  on  the  under  side  of  plate  sheer  and  to  all  the  outriegers.  Between 
each  outrigger  the  deck  will  be  stifiened  by  2  in.  X  2  in.  X  3.2  lb.  angle  bars  at 
intervals  of  about  36  inches.  Scupper  holes  1}  inch  diameter  will  to  made  at 
intervals  all  along  the  guard  at  ed^  of  deck  plating. 

65.  Bridge  trees. — These  will  be  box  girders  built  on  the  ends  of  wheel  beams,  and 
will  consist  of  top  plate  15  inches  wide  by  12.75  lb.,  two  web  plates  8  inches  deep  by 
12.75  lb.,  four  angles  3  in.  X  3  in.  X  7.2  lb.,  and  lattice  bracing  on  bottom  as  shown 
on  sheet  7.  On  the  center  of  bridge  tree  is  built  the  bolster  for  outboard  bearing  of 
paddle  shaft,  the  top  chord  angles  to  be  4  in.  X  4  in.  X  9.8  lb.,  which  will  be  carried 
down  and  secured  to  bridge  tree  as  braces.  The  height  and  size  of  bolsters  may  be 
modified  to  suit  the  requirements  of  engine  builder. 

64.  Wheel-beam  chaim. — The  outer  ends  of  wheel  beams  will  be  supported  by 
2-inch  rods  with  2J-inch  upset  ends,  hung  from  posts  made  of  6  in.  X  8  lb.  latticed 
channel  bars,  with  tie  rods  1}  in.  diameter  and  2-inch  turn-buckles  running  from 
post  to  post  close  under  boiler  deck. 

66.  Guard  chains. — The  guards  will  be  held  at  intervals  by  chains  of  similar 
design  to  the  above,  but  rods  will  be  IJ  in.  diameter  with  IJ-m.  threads,  and  the 
posts  will  be  made  of  two  4-inch  channel  bars  riveted  together  through  web,  the  tie 
rods  being  li  inch  diameter  with  If-inch  turn-buckles. 

66.  Guard  rim  and  nonng. — Along  the  outside  of  guard  and  attached  to  all  the  out- 
riggers will  be  a  plate  8  inches  deep  by  10.2  lb.,  the  top  and  bottom  edges  stiffened 
by  3  in.  X  3  in.  X  6.1  lb.  angles,  the  upper  one  riveted  to  deck  of  guard  and  the 
lower  one  to  under  plate  sheer,  which  will  be  12  inches  wide  by  10.2  lb.  The 
nosine  will  be  of  white  oak  6  in.  X  8  in.,  rebated  to  fit  angles  and  secured  to  plate 
with  |-inch  bolts  placed  18  inches  apart  and  staggered.  Alongside  of  paddle  boxes 
and  extending  aft  to  about  frame  No.  100  the  nosing  to  be  backed  with  a  3-inch 
filler,  making  a  total  thickness  of  9  inches,  as  shown  on  sheets  3  and  7.  Joints  are  to 
be  scarfed  3  feet  long,  and  everywhere  where  the  oak  comes  in  contact  with  metal  a 
thickness  of  tarred  felt  must  be  inserted.  All  edges  of  nosing  are  to  be  properly 
rounded  and  finished  in  a  neat  and  workmanlike  manner,  and  the  corners  at  bow 
and  stem  protected  by  bands  of  6  in.  X  }  in.  iron  properly  chamfered  at  the  edges. 

67.  Transom. — This  will  be  of  12.75-lb.  plate,  24  inches  deep,  with  stiffening  plates 
for  rudder  bearings. 

68.  Stanchions  and  stringers. — Stringers  of  3  in.  X  2 J  in.  X  5.5  lb.  angles  are  to  run 
from  bulkhead  No.  32  to  collision  bulkhead  No.  10  and  have  stanchions  of  3  in,  X  3 
in.  X  6.1  lb.  angles  riveted  in  with  small  gussets  at  36  inches  apart.  Any  other 
stanchions  that  may  be  needed  under  boilers  or  under  any  machinery  not  suffi- 
ciently carried  bj;  bulkheads  or  tniss  frames  must  be  supplied  and  riveted  to  deck 
beams  and  floors  in  an  efficient  manner. 

69.  Additional  trusses. — The  heavy  pumping  machinery  will  require  additional 
truss  framing  between  deck  and  floor,  which  must  be  put  in,  also  any  other  trussing 
that  may  be  needed  for  any  of  the  other  heavy  machinery. 

70.  Foundaiions  for  boilers. — The  rec^uisite  beams  under  the  ash  pans  and  cradles 
for  mud  drums  will  be  provided  and  riveted  to  deck. 

71.  Faundatiom  for  machinery. — That  part  of  deck  upon  which  the  main  engines 
and  pump  are  placed  will  be  reenforced  with  15.3-Ib.  plate,  the  spaces  between  the 
deck  strakes  being  filled  both  innide  and  outside  with  plates  fitted  t^nugly  between 
the  edges  of  laps,  thus  making  a  total  thickness  of  \  inch.    Under  the  air  and  jet 
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pmnps  filling  plates  are  to  be  inserted  where  required,  and  all  filling  or  doubling 
plates  required  for  other  purposes  are  to  be  provided. 

7i,  Diicharge  pipes  in  nola. — ^These  pipes  will  be  32  inches  diameter  inside  and 
made  of  10.2-lb.  plate,  with  fianges  of  2 J  in.  X  2J  in.  X  6.9  lb.  angle  bar  riveted 
through  and  through  with  bulkheads  and  forming  a  part  of  the  hull  structure. 
Care  must  be  taken  to  have  the  longitudinal  seams  placed  on  top  of  pipe  with  as 
short  a  crossing  of  joints  as  possible  and  the  circular  seams  laid  in  the  direction  of 
the  fiow.  At  Sl\  fianffes  throughout  the  main  pump  pipes  the  plate  forming  the  pipe 
must  come  flush  with  flanges  in  order  to  prevent  tne  sand  from  cutting  the  plate 
and  care  must  be  taken  in  cutting  holes  in  the  bulkheads  that  when  finished  all  the 

Slates  shall  be  quite  flush  with  each  other,  as  shown  by  section  on  sheet  6.  The 
ischarge  pipe  where  it  passes  through  the  rake  of  stem  must  be  made  of  15.3-lb. 
plate  for  aoout  18  feet  of  its  length,  and  must  be  connected  to  hull  with  flanged 
plates  not  less  than  |  inch  thick.  All  rivets  in  discharge  pipes  must  be  countersunk 
and  driven  flush  on  the  inside.  The  bend  of  pipe  from  bulkhead  No.  46  must  be 
made  of  plate  |  inch  thick  in  small  segments.  At  the  after  end  of  pipe  a  hand-hole 
must  be  provided,  fitted  with  a  cover  which  can  be  quickly  removed,  for  the  purpose 
of  filling  or  emptying  the  pipe  by  means  of  a  siphon. 

75,  Bow  girder, — ^A  box  girder  will  be  built  between  the  two  wines  at  fore  end  of 
well,  flush  with  nose  of  dredge,  this  girder  to  be  36  inches  wide  and  36  inches  deep, 
the  top  standing  12  inches  ali^ve  deck,  and  is  to  be  made  of  10.2-lb.  plate,  with  3  in. 
X  3  in.  X  7. 2  Id.  angles  on  three  comers  and  7  in.  X  3i  in.  X  19  Id.  an^le  on  the 
forward  bottom  comer;  the  girder  will  be  strengthened  by  six  transverse  ties,  spaced 
eq[ually ,  and  made  of  iV^<^h  gusset  plates  and  2^  in.  X  2}  in.  X  5  lb.  angles.  A  second 
7  m.  X  3J  in.  X  19  lb.  angle  Mu*  will  be  riveted  18  inches  above  bottom,  and  both  will 
be  perforated  with  holes  for  screen  bars  at  a  distance  of  8  inches,  center  to  center. 
The  screen  bars  will  be  made  of  3-inch  extra  heavy  pipe  4  feet  long,  held  in  place  by 
}-inch  pins  at  top  end.  On  the  upper  edge  of  giraer  a  nosing  of  white  oak  8  in.  X 
10  in.  is  secured,  rebated,  and  hotted  siimlarly  to  the  side  nosing.  This  girder  is 
shown  in  detail  on  sheet  6. 

74'  Stack  knees. — Four  stack  knees  are  to  be  built  on  the  bow  girder,  as  shown  on 
sheet  6.  The  front  plates  and  knees  are  to  be  of  12.75-lb.  plate  and  the  angles  3  in. 
X  3  in.  X  7.2  lb.  The  posts  are  to  be  of  white  oak,  9  in.  X^  in.,  mortised  mto  nos- 
ing and  bolted  to  knees;  the  fenders  to  be  7  in.  X  11  in.  at  bottom  and  5  in.  X  11  in. 
at  top,  and  must  be  made  of  best  white  oak  or  hickory,  fitted  with  eyebolts  and 
properly  lashed. 

76,  Culinder  beams, — ^These  beams  are  to  be  built  according  to  sheet  8,  except  in  so 
fiur  as  tney  may  require  modification  to  meet  the  requirements  of  the  particular 
engines  accepted  for  the  dredge.  The  webs  are  to  be  of  12.75-lb.  plate,  the  top 
chords  to  be  two  4  in.  X  4  in.  X  15.7  lb.  angles,  with  a  cover  plate  9  inches  wide  X 
25.5  lb.,  the  bottom  chords  to  be  two  3  in.  X  3  in.  X  7.2  lb.  angles  riveted  to  deck. 
Stiffeners  of  2i  in.  X  2}  'in.  X  5  lb.  angles  will  be  placed  about  36  inches  apart, 
and  gussets  and  tie  plates  as  required.       . 

76.  Hoisting  frame, — ^This  frame,  from  which  the  suction  heads  are  to  be  suspended, 
will  consist  of  two  A  frames  set  upon  each  side  of  well  and  joined  together  at  the 
head  by  a  girder.  The  legs  are  to  be  of  12  in.  X  20.5  lb.  channels,  tied  together  by 
diaeoniu  bracing  and  secured  to  deck  and  girder  by  gussets  and  angle  clips.  The  top 
rirder  to  be  made  of  two  15  in.  X  33  lb.  channels  with  top  and  bottom  plates  f  in. 
uick,  forming  a  box  girder  15  inches  wide.  The  tackle  blocks  will  be  suspended 
from  U  bolts,  passing  through  steel  castings,  which  carry  rope  sheaves  for  handling 
the  clamping  \kjB,  all  as  shown  on  sheet  13. 

77.  Spud  well, — This  is  built  near  bow  of  dredge,  between  frames  24  and  26.  It 
will  be  23i  inches  square  in  the  clear  on  the  inside,  made  of  12.75  lb.  plates  and  3 
in.  X  3  in.  X  7.2  lb.  angles.  The  bottom  flange  must  be  a  steel  casting,  double 
riveted  to  hull  plating.    See  sheet  16. 

78.  BiUs,  chocks,  and  cauefo.— The  following  number  of  these  deck  fittings  are 
required,  placed  where  shown  on  deck  plan,  sheet  3.  They  must  all  be  set  on  stiffen- 
ing plates  riveted  independently  to  deck  plate  and  beams,  and  must  be  secured  by 
riveting  as  far  as  possible:  Four  large  cast-iron  mooring  bitts  about  11  inches  diam- 
eter and  24  inches  high;  twelve  smsSler  bitts  about  7  inches  diameter  and  16  inches 
high;  six  double  sheave  chocks  with  sheaves  about  9  in.  X  3  in.;  two  single  sheave 
chocks;  four  cavels  about  4  feet  and  four  2  ft  6  in. ;  and  such  ring  bolts  as  may  be 
requir^  for  snatch  blocks. 

79.  Fair  leads.  Two  pairs  of  fair  leads  with  24-inch  sheaves  for  1-inch  diameter 
wire  rope  are  to  be  made  as  shown  on  sheet  6  and  set  in  place  on  bow  girder  as  on 
sheet  2. 

80.  JSoteto.— Hatchways  must  be  made  in  deck  to  give  access  to  the  several  com- 
pttTtmeati  of  the  hold,  and  be  provided  with  iron  oovers  made  of  5.1  lb.  plate  with 
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li-mc^  angle  rings  and  stiffenera  on  the  underside  and  ring  bolts  for  lilting.  Iron 
laidders  must  be  provided  and  placed  in  convenient  position  in  each  hatchway. 

81,  Rudd^  knees, — Two  box  knees,  4  feet  high,  made  as  shown  in  detail  on  sheet 
6,  are  to  be  built  at  stem. 

8fS,  Rudders. — ^Two  balanced  rudders  are  required,  each  placed  at  a  distance  of  9 
feet  from  the  center  line  of  boat  The  rudder  stocks  are  to  be  lap-welded  pipes  8 
inches  diameter  and  |  inch  thick  and  about  18  feet  long,  and  will  have  three  grooves 
turned  in  each  at  the  distances  reauired  to  receive  the  pintle  bands.  These  bands 
are  to  be  good  sound  forgings  ana  must  be  bored  to  fit  the  grooves  snugly,  sprung 
into  place  and  securely  bolted.  Near  the  upper  end  of  stock,  cheek  pieces,  either 
forgings  or  steel  castings,  must  be  riveted  and  nave  a  2J-inch  pin  hole  bored  through 
center  to  receive  the  tiller  pin.  At  the  end  of  stock  a  smaller  hole  is  required  for  tne 
tiller  brace.  The  blades  of  rudder  are  to  extend  forward  12  feet,  shaped  to  fit  the 
rake  of  hull,  and  on  the  after  end  the  blade  is  to  be  12  feet  long  and  41  feet  wide. 
The  blades  are  to  be  built  of  7.65  lb.  steel  plates  and  2\  in.  X  2i  in.  X  5  lb.  angle 
bars.  Pieces  of  7.66  lb.  plate  will  be  bent  to  fit  the  stock  and  will  be  flanged  on  both 
sides  and  riveted  to  both  the  fore  and  after  faces  of  stocks.  Secondary  stiffening 
plates  will  be  riveted  on  the  athwartship  center  line  of  stocks,  and  will  fit  close  to 
and  extend  beyond  the  above  fianged  plates,  both  fore  and  aft.  The  plates  of  blades 
will  be  laid  on  these  stiffeners  and  will  be  riveted  thereto,  then  brought  together  at 
the  fore  and  aft  edges  and  riveted  together  with  a  3  in.  X  i  in.  bar  inserted  between. 
The  side  plates  will  be  stayed  throughout  by  i-inch  through  rivets,  with  pipe  fer- 
rules inserted  between.  The  bottom  will  be  closed  with  a  tV^^cI^  P'^*^®  and  outside 
angle  bar  2}  in.  X  2}  ir^.  X  5  lb. ;  and  finallv,  the  top  edge  will  be  filled  in  with 
hard  wood  about  3  inches  thick  and  riveted  tnrough  and  through.  The  rudders  are 
not  to  be  water-tight^  and  a  number  of  1-inch  holes  will  be  punched  in  bottom 
plates.  The  pintle  pm  will  be  If  inches  diameter,  and  bronze  washers  will  be 
mserted  between  all  the  lugs  in  order  to  insure  a  distribution  of  the  weight  of  rud- 
ders on  each  bearing.    Liftins;  shackles  and  bumpers  will  be  provided. 

83,  TUlers, — Each  tiller  will  be  made  of  two  (2)  4  in.  X  1  in.  bars  riveted  together 
with  separators  between,  as  shown  on  sheet  6,  and  will  have  eyes  forged  at  one  end 
to  couple  to  rudder  stocks,  and  a  ring  at  the  forward  end  for  attaching  tiller  ropes. 
The  two  tillers  will  be  connected  bjr  a  brace  of  3-inch  tube  with  pin  joints  at  each 
end,  and  the  weight  of  outer  end  will  be  sustained  by  a  brace  of  1-inch  iron,  with 
upset  thread,  running  to  head  of  rudder  stock.  Any  modification  of  the  tiller  ends 
that  may  be  necessary  to  accommodate  the  steam  steering  rig  will  be  made  as  reauired. 

84-  Sheer  leas. — A  pair  of  sheer  legs  will  be  set  up  at  stern  for  lifting  the  swivel 
elbow  and  rubber  hose  connection.  These  are  to  be  made  of  tubing  with  stub  ends 
welded  in,  and  will  be  stepped  by  pin  joints  in  steel  casting  riveted  to  deck.  Extra 
lugs  are  to  be  placed  for  setting  up  legs  over  rudder,  and  nng  bolts  or  other  fasten- 
ings to  be  provided  for  securing  back  guys  and  snatch  blocks. 

86,  Material  and  workjnanskip, — ^The  best  quality  of  material  and  workmanship  will 
be  required  in  each  and  everv  part  of  the  work  done  under  these  specifications.  All 
plates  and  angles  used  is  said  work  are  to  be  of  soft  steel  having  an  ultimate  tensile 
strength  of  from  52,000  to  62.000  lb.  per  square  inch,  the  elastic  limit  not  less  than 
one-half  the  ultimate  strength,  with  an  elongation  of  26  per  centum  in  8  inches  and  a 
minimum  reduction  of  area  at  fracture  of  50  per  centum.  One  test  piece  for  tensile 
strength  and  one  for  bending  shall  be  taken  from  the  steel  of  each  heat  For  the 
bending  test,  the  pieces  must  bend  cold  180  d^rees  flat  upon  themselves  without 
fracture  on  the  outside  of  bent  portion.  A  variation  of  more  than  2^  per  centum 
above  or  below  the  specified  weights  will  be  cause  for  the  rejection  of  any  material. 
Rivets  will  be  tested  cold  by  driving  the  shank  into  the  head;  the  rivet  must  then  be 
without  sign  of  fracture  on  the  outside  edge.  Facilities  must  be  given  to  the  inspector 
by  the  manufacturer  and  contractor  for  making  these  tests,  the  cost  of  which  will  be 
borne  by  the  contractor. 

86,  Testing  of  htUl—The  bottom  of  hull  will  be  tested  for  water-tightness  by  filling 
with  water  to  a  dSpth  of  about  6  inches,  before  the  boat  is  launched,  and  all  lealiS 
and  imx)erfections  then  discovered  will  be  made  good. 

UPPBB  WORKS. 

87,  Deck  house, — ^The  forward  end  of  deck  house  will  be  on  frame  No.  32  and  the 
bouse  will  extend  aft  to  frame  No.  117;  it  will  be  44  feet  wide  throughout  and  12^ 
feet  high  at  sides. 

88,  Material, — All  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class,  clear  and  well  seasoned,  free  from  sap  wood 
and  shakes,  dressed  on  sides  and  edges,  and  of  the  sizes  specified  after  being  dressed. 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4583 

89,  Frammg, — ^The  main  stanchions  are  to  be  of  white  oak  3i  in.  X  3f  in.,  placed 
about  8  feet  a^art  and  secured  b^r  angle  clips  bolted  to  deck,  as  shown  in  detail  on 
sheet  6.  The  intermediate  stanchions  are  to  be  of  li  in.  X  2f  in.  white  pine,  spaced 
abont  24  inches  apart  and  checked  into  the  coaming,  which  is  to  be  of  white  oak  4| 
in.  X  5f  in.,  securely  bolted  to  deck,  with  a  layer  of  tarred  felt  interposed. 

90,  damps, — ^The  outside  clamps  are  to  be  If  in.  X  10  in.  white  pine,  and  the 
inside  clampe  If  in.  X  6  in.  white  oak,  checked  into  stanchions  and  bolted  with 
^inch  carriage  bolts. 

91,  Oarlina. — ^These  are  to  be  If  in.  X  6  in.  yellow  pine,  spaced  about  18  inches 
apart,  centers  curved  to  a  crown  of  6  inches  and  checked  over  inside  clamp  1  inch 
deep.  Each  carlin  will  be  in  two  pieces,  overlapped  or  scarfed  in  center  and  project- 
ing 6  inches  beyond  oufiside  clamp.  The  carlins  are  to  be  doubled  at  bulkheads  or 
where  extra  strength  is  required. 

ft?.  Stringers, — ^These  are  to  be  of  yellow  pine  3}  in.  X  5}  in.,  in  long  lengths,  with 
scarfs  8  feet  long,  bolted  and  nailed  and  secured  to  caps  of  stanchions  by  i-inch  screw 
bolts. 

95,  StancMons  and  trusses. — ^All  stanchions  for  stringers  are  to  be  made  of  3^-inch 
diameter  iron  pipe,  secured  to  deck  and  stringers  by  cast-iron  flanges,  and  distributed 
as  shown  on  sheet  3.  Where  the  span  between  the  stanchions  is  over  10  feet  the 
boiler  deck  is  to  be  supported  bv  trusses. 

94*  Boiler  deck, — ^This  will  be  laid  with  white  pine  }-inch  thick  in  strakes  3  inches 
wide,  tongued  and  grooved,  and  beaded  on  underside.  The  height  of  boiler  deck 
from  main  deck  will  be  12 J  feet.  The  guards  will  overhang  the  deck  house  6  inches 
and  will  be  finished  with  a  waterway  3^  in.  X  1}  in.,  facing  8  in.  X  i  in.,  nosing  6 
in.  X  fin.,  all  of  white  pine.  The  boiler  deck  is  to  be  doubled  over  the  whole  of 
intermediate  section  of  cabin  between  the  two  pa^^^a^es,  with  white  pine  i  in.  thick, 
in  strakes  3  inches  wide,  slightly  outgaged,  calked  with  cotton  and  payed  with  thick 
white  lead. 

96,  Siding, — ^The  deck  house  will  be  sided  with  white  pine  i  inch  thick,  tongued 
and  grooved,  and  beaded  on  both  sides,  in  strakes  3  inches  wide,  laid  longitudinally 
except  at  round  comers,  which  will  be  vertical.  A  row  of  transoih  sash  will  be  placed 
below  clampe,  and  all  doors,  windows,  and  shutters  will  be  put  in  as  required. 

96,  Bunker, — ^This  will  be  built  of  the  size  and  in  the  position  shown  on  sheet  3. 
It  wUl  be  made  substantially  in  the  same  manner  as  the  side  bulkheads,  sided  on 
the  outside  of  studding  clear  up  to  carlins  and  on  the  inside  to  a  height  of  6  feet  with 
li-inch  yellowpine,  tongued  and  ^ooved. 

97.  Stairs. — Tnere  will  be  two  flights  of  stairs  on  each  side  of  boat  from  ^ards  to 
boiler  deck.  They  will  be  30  inches  wide,  with  oak  treads  9  in.  X  li  in.,  with  about 
7}-inch  rise.  Two  sets  of  steps  from  boiler  deck  guards  to  top  of  paddle  boxes,  two 
sets  from  paddle  boxes  to  hurricane  deck,  and  six  sets  to  skylight  roof,  are  to  be 
provided. 

98.  Lockers, — Such  lockers  as  are  usual  and  requisite  for  engine  room  and  ship 
stores,  lamp  room,  and  mate's  lockers  are  to  be  provided,  as  shown. 

99,  Lavcioryy  etc, — ^Three  closets  located  abaft  the  paddle  box  on  port  side  and  a 
crew's  wash  room  in  a  similar  position  on  starboard  side  are  to  be  provided  and  fitted 
out  as  hereafter  described. 

100,  Paddle  boxes. — These  are  to  be  made,  as  shown  on  sheet  9,  with  a  framing  of  2 J 
in.  X  2i  in.  X  6  lb.  angle  bars,  upon  which  nailing  stnps  of  poplar  2J  in.  X  li  m.  are 
to  be  bolted  with  J-inch  carriage  bolts.  Coamings  of  white  oak  4f  in.  X  3}  in.  are  to 
be  bolted  to  bridge  trees  with  a  strip  of  tarred  felt  interposed,  upon  which  the  stan- 
chions are  stepped.  These  are  to  be  of  white  pine  or  poplar  2 J  in.  X  li  in.,  spaced  18 
inches  apart  centers  and  secured  at  top  end  to  angle  framing.  The  whole  is  to  be 
sided  with  white  pine  }  in.  thick,  in  strakes  3  inches  wide,  tended  and  grooved,  and 
beaded  on  outside.  The  outboard  face  is  to  be  neatly  finished  with  facing  of  white 
pine  6  in.  X  If  in.,  panel  of  poplar  12  in.  X  A  in.  thick,  and  a  2-in.  half-round 
molding  rebated  over  panel.  The  center  piece  of  lattice  work  is  to  be  removable  and 
the  star  is  to  be  made  of  tV^i.  panel  and  li-in.  half-round  molding.  The  bulk- 
head of  deck  house  will  form  the  inboard  siding,  but  it  will  be  doubled  by  f-in. 
white-pine  siding  tongued  and  grooved,  with  vertical  nailing  strips  1 J  in.  X  l}  in. 
between.  Both  bulkhead  and  doubling  must  be  painted  with  three  coats  of  pure 
white-lead  paint  before  being  closed  in.  A  flight  of  steps  24  inches  wide  is  to  be 
placed  on  each  side  of  paddle  boxes. 

CABINl. 

101.  Oeneral. — ^The  general  arrangement  of  cabins  is  shown  on  sheet  4.  The  total 
length  will  be  137  feet  and  the  width  34  feet.  The  forward  cabin  will  contain  13 
staterooms,  bathroom,  and  storeroom,  all  10  feet  wide,  with  office  and  messroom  14 
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feet  wide  between.  The  intermediate  section  will  contain  kitchen,  pantry,  three 
storerooms,  laundry,  laundress'  room,  wash  and  bathrooms,  and  closets  for  officers. 
The  after  section  will  contain  quarters  for  cook  and  waiters,  ice  box  and  storeroom 
open  to  p&osage,  crew's  messroom,  crew's  quarters,  and  two  bathrooms.  There  will 
be  two  passages  5  feet  wide  between  the  sections.  The  skylight  will  extend  full 
length  of  cabin  at  a  width  of  14  feet. 

102.  Dimerutions  and  malerial. — ^The  cabin  ontside  stanchions  are  to  be  of  poplar, 
1  in.  X  3J  in.;  the  inside  stanchions  of  poplar  U  in.  X  3  in.;  the  plank-sheer  of  white 
pine,  i  in.  X  3}  in.;  the  outside  clamps  of  white  pine,  1}  in.  X  7  in.;  the  inside 
clamps  li  in.  X  5  in.;  the  carlins  of  poplar,  1  in.  X  4  in.,  the  bulkhead  strips  of 
poplar,  1  in.  X  U  in*;  the  panels  of  poplar,  ^  in.;  the  margins  of  white  pine,  |  in.; 
the  roof  fatting  and  nosing  of  white  pine,  J  in.  X  4  in.;  the  waterway  of  white  pine, 
t  in.  X  2  in.    The  skylight  clamp  is  to  be  of  white  pine,  IJ  in.  X  8  in.;  carlins  of 

r)plar,  1{  in.  X   5  in.;  facing  of  white  pine,  }  in.  X  4  in.;  nosing  of  white  pine, 
in.  X  3  in.;  waterway  of  white  pine,  }  in.  X  IJ  in. 

105.  QfriHruction. — The  cabin  and  skylight  roofs  are  to  be  J-inch  white  pine,  tonjfiied 
and  g*'ooved,  beaded  on  under  side,  and  double  nailed  to  eac-h  carlin.  The  height 
of  (rabin  from  carlin  to  carlin  will  be  8  feet,  and  the  general  construction  will  follow 
the  ordinary  river  practice.  The  cabin  ceiling  will  be  paneled  with  an  ogee  molding; 
the  skylight  carlins  will  be  capped  on  the  under  side;  a  plain  cornice  will  extend  the 
full  length  of  the  skylight,  and  the  forward  cabin  will  be  finished  with  pilai<ter8  on 
each  side  of  doors  and  plain  bra^'kets  to  cornice.  All  rooms  will  have  transom  sash 
on  the  outnide,  and  those  in  forward  cabin  will  have  transoms  inside  also.  The 
intention  is  to  have  all  the  joiner  work  dune  in  a  thoroughly  good  and  subi^ntial 
manner  and  neatly  but  plainly  finished.  The  cabin  will  nave  four  (4)  |-inch  bolts 
on  each  si<le,  pa&smg  from  carlins  to  under  side  of  boiler  deck  carlins. 

104.  Pilot  houA'. — ^This  will  be  13  feet  long  fore  and  aft,  13  feet  wide,  and  10  feet 
high  from  skylight  roof  to  under  side  of  carlins.  The  floor  beams  will  be  U  in.  X  10 
in.,  spaced  about  18  inches  centers,  carried  on  rails  1|  in.  X  6  in.,  on  each  side  of 
house.  The  floor  is  to  l)e  of  J-inch  yellow  pine,  tongued  and  grooved.  The  comer 
stanchions  will  be  3  in.  X  3  in.,  and  the  siding  is  to  be  of  white  pine  |  in.  thick, 
tongued  and  grooved,  and  beaded  on  lx)th  sides.  The  pilot  house  will  be  fitted  with 
the  usual  a<liustal)le  sight  shades  in  front  and  with  slidmg  8a.shes  on  the  other  three 
sides.  The  sashes  will  be  If  inches  thick,  and  mounted  with  rollers  on  brass  water 
tables.  A  door  30  inches  wide  will  be  provided  in  after  side  of  pilot  house,  with 
suitable  steps  to  same.  The  pilot  house  will  be  securely  fastened  down  by  a  |-hich 
bolt  at  each  corner  stanchion. 

106.  Pilot  wheel. — This  will  be  10  feet  in  diameter  over  all,  with  double  rim  of  usual 
construction  and  mounted  in  the  usual  manner.  The  barrel  will  l)e  lt5  inches  in  diam- 
eter, and  the  necessary  tiller  ropes,  J  inch  in  diameter,  with  all  sheaves  and  sheave 
boxes,  will  be  provided  and  fitted  in  place  in  a  first-clan's  manner.  The  fittings  in 
pilot  house  will  include  speaking  tul)e  to  engine  room,  l)ell  tube,  l)ell  stand,  all  neces- 
sary bell  pulls  and  bell  cranks,  and  wiring  to  engine  room  and  whistle;  also  a  settee 
with  drawers  underneath. 

106.  Rof)fs. — All  roofs  will  be  covered  with  12-oz.  cotton  duck,  U.  S.  Army  stand- 
ard, of  approved  make,  well  lap|>ed  at  edges  and  secured  with  10-oz.  tinnetl  tacks, 
laid  on  a  thickness  of  heavy  roohng  felt  and  painted  with  two  (2)  coats  of  pure  white 
lead,  ground  in  boiled  linseed  oil  and  toned  to  lead  color  with  lampblack.  The  lx)iler- 
deck  guards  for  the  full  length  of  cabin  and  the  passageways  must  also  be  covered 
with  canvas  and  painted  same  as  the  roof. 

107.  Guard  rail. — This  will  extend  all  around  the  boiler  deck.  It  will  be  made 
with  stanchions  of  white  oak,  1}  in.  X  1|  in.,  spaced  about  6  feet  apart  centers,  with 
one  short  stanchion  of  white  pine  between.  The  rail  will  be  29  inches  high.  The 
caps  are  to  be  of  white  pine  J  in.  X  4  in.,  with  filling  on  each  side  of  stanchions 
I  m.  X  2  in.,  and  two  rails  of  white  pine  |  in.  X  2  in. 

108.  Dof/rx. — All  doors  will  be  made  of  white  pine;  those  27  inches  wide  and  under 
to  be  1  inch  thick  and  those  above  27  inches  wide  to  be  U  inches  thick.  Inside  doors 
will  be  paneled  and  outside  doors  will  have  the  lower  part  paneled  and  the  upper 
part  glazed.  All  stateroom  outside  doors  will  be  fitted  with  blinds  of  white  pme  J 
inch  thick.  The  doors  will  be  hung  with  steel  loose  pin  butt  hinges  and  fitted  with 
rim  locks  and  white  porcelain  knobs  of  extra  good  quality,  and  all  necessary  bnuss 
hooks  and  eyes  of  ship-cabin  pattern.  The  blinds  to  outside  doors  will  have  2J- 
inch  brass  shutter  bars  with  brass  hooks  and  eyes  for  fa»«tening  back.  The  sliding 
doors  on  main  deck  will  bemounted  with  *'run-easy*'  warehouse  hangers  with  6-inch 
wheels  and  li  in.  X  A  i"*  "^i'8»  *"^  ^^^^  be  fitte<l  with  flush  door  liaudles  and  suit- 
able l(K!ks. 

t09.  WindoivB  and  transom*. — The  windows  will  be  single  sash  IJ  inches  thick 
and  transom  and  skylight  sash  will  be  1  inch  thick.    The  windows  will  be  made  to 
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drop  on  inside  of  bnlklieads  and  will  be  fitted  with  slides  and  water  tables,  sash 
weights,  pnlleys,  cords,  and  fastenings.  The  transom  sash  will  be  hung  at  top,  the 
skylight  sash  at  bottom,  and  all  will  be  provided  with  the  necesparv  buttons,  cnains. 
hooks,  and  sprine  bolts.  All  elass  used  is  to  be  of  double  strength  "  Ameritan/'  and 
sashes  must  m  all  cases  be  made  to  use  lights  of  standard  size.  All  hardware  furnish- 
ings must  be  approved  by  the  engineer  officer  in  charge. 

110.  Fhrward  cabin  arid  staterooms, — Each  of  the  eight  staterooms  in  after  part  of 
cabin  will  be  fitted  with  a  locker  36  inches  wide  and  21  inchefl  deep,  with  two  (2) 
drawers  below  and  paneled  doors  in  two  parts  above,  and  provided  with  drawer  pulls, 
cabinet  locks,  hinges,  spring  catches,  and  six  (6)  heavy  clothes  hooks  to  each  locker. 
The  floors  of  office,  officers'  mess,  and  all  staterooms  in  forward  cabin,  also  floor  of 
pilot  house,  will  be  covered  with  linoleum.  Iron  bedsteads  will  be  furnished  through- 
out the  boat,  as  hereafter  specified. 

111.  Kitchen,  P^'ntry*  ^' — The  kitchen  will  be  fitted  with  fixed  tables,  placed  as 
shown  on  plan,  and  the  nantry  will  have'  a  wash  table,  four  (4)  tiers  of  shelves,  and 
drawers.  Storerooms  will  also  be  fitted  with  shelving  in  a  complete  manner,  a  baker's 
table  as  shown,  and  the  doors  will  be  fitted  with  first-class  locks. 

IIIB,  Laundry. — The  laundry  will  be  furnished  with  an  ironing  table  24  in.  X  36 
in.  on  top,  made  of  white  pine,  and  the  laundress'  room  will  have  linen  lockers,  with 
shelves  and  double  doors. 

lis.  Creufs  mess  room. — ^This  will  be  furnished  with  two  plain  tables  3  ft  X  11 
ft,  made  with  pine  frames  and  hard- wood  tops;  also  four  seats  11  feet  long  to  suit  same. 

114^  Ice  box. — An  ice  box  of  flrst-class  construction,  charcoal  filled,  will  be  placed 
in  after  passage  and  fitted  with  drain  pipes. 

DBEDOENG  MACHIinEBT. 

116.  Main  pttmp. — ^This  is  to  be  a  32-inch  centrifugal  double-suction  pump,  with 
discharge  at  oottom,  and  made  in  accordance  with  sheet  10.  The  pump  runner  is  to 
be  of  steel,  with  five  (5)  blades  84  inches  diameter,  to  each  side  of  which  will  be 
riveted  a  steel  plate  ring  }-inch  thick.  The  flanges  on  blades  must  be  machined  and 
after  the  plates  are  riveted  on  the  outside  they  must  be  turned  to  a  true  surface.  The 
pump  runner  to  be  secured  with  two  keys  driven  from  opposite  sides,  and  the  keys 
prevented  from  backing  by  fillers  fitted  between  key  and  end  of  keyseat  which  m 
turn  will  be  held  in  place  by  the  false  hubs  shown  on  sheet  10.  The  pump  casing 
will  be  divided  horizontally  through  the  axis  of  shaft,  and  the  top  half  will  be 
divided  again  vertically,  and  all  will  be  put  together  with  planed  jomts.  The  cas- 
ing to  be  of  the  thickness  indicated  on  sheet  10  and  to  be  fitted  with  liners  through- 
oat  The  casing  to  be  machined  on  the  inside  as  far  as  the  periphery  of  the  runner, 
and  this  part  to  be  lined  with  steel  plate  |  inch  thick.  As  the  clearance  between 
pump  runner  ami  liners  must  not  exceed  ^^^  in<!h,  speirial  care  must  be  taken  to  have 
the  plates  properly  straightened  and  free  from  inwjualities.  Beyond  these  center 
liners  the  side  liners  will  be  of  cast  iron  1  inch  thick,  divided  as  shown,  and  the 
shell  liners  will  be  of  steel  plate  |  inch  thick.  All  joints  of  liners  to  be  fitted  as 
closely  as  possible  and  to  be  machined  where  necessary.  All  patterns  used  for  mak- 
ing liners  to  become  the  property  of  the  Government  The  suction  elbows  are  to 
be  24i  inches  diameter,  increasing  toward  the  casing  to  34  inches,  and  must  be  made 
in  halves  and  set  at  an  angle  of  45  degrees  as  shown;  provided  with  stuffing  boxes 
lined  with  brass  sleeves,  and  fitted  with  brass  glands  ana  sand-intercepting  chambers 
to  which  water-jet  connection  will  be  made.  All  fittings  which  go  on  shaft  must  be 
in  halves,  with  faced  joints,  an<l  must  be  put  together  in  a  first-class  manner.  A 
flange,  well  bracketed,  must  run  all  around  lower  half  of  casing  for  securing  pump 
to  deck,  and  lugs  or  eyebolts  and  shackles  must  be  provided  for  lifting  the  various 
parts.  The  pump  is  to  be  provided  with  a  4-inch  air  exhauster  with  pipes  arranged 
as  shown  on  sheet  2,  having  flange  connections  for  easy  removal.  The  suction  elbows 
will  have  hand-holes  for  examining  the  inside  of  pump,  and  the  junction  pipeondis- 
chaiye  will  have  a  full-size  manhole,  the  covers  in  all  cases  to  be  as  close  a  fit  as 
posBiDle  and  fiush  on  the  inside. 

116.  Pump  nhnfi. — This  is  to  be  forged  of  best  hammered  scrap  or  mild  steel  9) 
inches  diameter  m  center,  taperetl  to  8}  inches  at  stuffing  boxes,  and  about  12  feet 
long.    A  flange  coupling  of  cast  steel  will  be  keyed  on  each  end. 

in.  Main  engines. — These  are  to  be  horizontal  tandem  compound  condensing,  with 
properly  proportioned  cylinders  and  24-inch  stroke.  They  must  be  designed  for 
neayy  ana  continuous  service  and  should  not  exceed  the  space  allotted  to  them  on 
the  plan.  The  crank  shafts  are  to  have  flange  couplings  on  one  end  worked  solid 
with  the  shaft  to  match  those  on  pump  shaft.  The  cylinders  are  to  be  provided  with 
automatic  drain  cocks,  relief  valven,  sight  feed,  and  other  lubricators,  and  a  separator 
lor  Mch  enginey  also  indicator  cocks  on  each  cylinder,  and  rig  for  taking  diagrams. 
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The  holding  down  of  engines  will  be  by  continnous  flanjse  all  around  base  and  fre- 
quent bolts  of  small  size.  The  engines  will  be  ran  continuously  at  a  working  speed 
of  140  revolutions  per  minute,  bat  must  be  perfectly  balanced  for  running  a  test  speed 
of  155  revolutions  per  minute. 

118.  Throttle  valvty  etc — ^A  balanced  r^ulator  or  throttle  valve  is  to  be  provided, 
with  a  convenient  arrangement  of  handle  for  working  same  placed  between  the 
engines.  The  ^leam  pipes  are  to  lead  by  easy  curves  from  each  side  of  valve  to  the 
separators,  whidi  are  to  be  directly  connected  to  the  cylinders,  and  the  drain  from 
separators  must  be  taken  off  by  a  steam  trap  of  a  make  to  be  approved  by  the  engi- 
neer officer  in  charge. 

119.  Condenser  and  car  pump, — ^The  condenser  is  to  be  of  the  independent  type,  of 
Worthington  or  Blake  make,  and  the  air  pump  is  to  be  duplex  compound,  with  steam 
cylinders  10  and  17  inches  diameter,  water  cylinders  19  inches  diameter  and  15 
inches  stroke,  or  a  cross  compound  of  equivalent  power.  The  water  cylinders  are  to 
be  brass  lined  and  the  pistons  fitted  with  suitable  packing.  The  pump  will  dis- 
charge into  a  hot  well  placed  in  the  hold  of  dredge  and  fitted  with  a  steam-tight 
cover,  and  the  injection  will  be  taken  from  a  tank  fitted  with  brass-wire  screen  and 
shat-off  valve  on  mlet. 

IW.  Jet  pump, — ^This  pump  for  sapplyins  the  water  to  nozzles  of  jet  a^tator  is  to 
be  a  Worthii]^ton  or  Blake  horizontal  duplex  compound,  with  outside  packed 
plungers.  The  steam  cylinders  are  to  be  10  and  20  inches  diameter,  and  the  plungers 
16  inches  diameter  by  15  inches  stroke.  The  steam  pipes  are  to  be  arrangea  so  that 
live  steam  can  be  used  in  low-pressure  cylinder,  and  all  parts  must  be  made  of  suffi- 
cient strength  for  this  purpose.  This  pump  will  be  required  to  work  against  varying 
Eores,  from  about  60  Id.  when  working  compound,  to  120  lb.  when  working  the 
cylinder  high  pressure.  A  modification  of  the  ratios  of  cylinders  will  be  allowed, 
dred.  The  pump  plungers  must  be  made  as  light  as  consistent  with  the  required 
strength  and  must  be  of  haSd,  close-grained  iron,  and  the  glands  and  stuffing  boxes 
mast  oe  bushed  with  bronze.  The  valves  must  have  ample  area  and  the  passages  I  e 
lai^  and  direct  The  cylinders  are  to  be  made  of  hard,  close-drained  iron  of  suffi- 
'  cient  thickness  to  admit  of  reboring.  and  the  pistons  wiU  be  fitted  with  approved 
adjustable  packing  rings.  The  cylinaer  heads  must  be  so  arranged  that  the  pistons 
can  be  removed  without  taking  down  any  other  part  of  machinery.  The  suction  will 
be  tfJLen  from  a  tank  placed  in  hold  of  (fredge,  which  must  be  fitted  with  brass-wire 
screens  and  the  inlets  provided  with  shut-on  valves  as  close  to  hull  plating  as  practi- 
cable. 

ifi.  Suction  heads. — These  are  to  be  made  as  shown  on  sheet  11.  Each  mouth- 
piece is  to  be  11  feet  6  inches  wide  and  8}  inches  deep  at  its  smallest  part  and  have 
a  flared  entrance,  the  upper  edge  being  strengthened  by  a  3  in.  X  3  in.  X  7.2  lb. 
angle  bar  and  the  lower  edge  by  a  4  in.  X  13.8  lb.  1  bar  or  double  angle  riveted 
together.  ^  The  heads  will  gradually  contract  until  they  are  22  inches  square  inside, 
at  which  size  they  are  continued  to  the  bow  and  enter  the  hull  by  means  of  radial 
joints.  The  heads  are  to  be  built  of  steel  plates  12.75  lb.  on  top  and  sides  and  15.3  lb. 
on  bottom,  with  3  in.  X  3  in.  X  7.2  lb.  angle  bars  in  comers.  All  joints  are  to  be  closely 
butted  with  straps  outside,  and  all  rivets  to  be  countersunk  on  the  inside  and  made 
flush.  A  double  angle  bar  4  in.  X  3  in.  X  8.5  lb.  is  to  be  riveted  on  each  side  of 
center  line  on  top  side,  with  a  plate  between  to  which  the  sling  chains  are  to  be  con- 
nected by  shackles.  The  entrance  of  mouthpieces  will  be  fitted  with  screen  bars  of* 
cast  steel,  placed  at  8  inches  centers,  held  in  place  by  a  bar  of  l^-inch  pipe  secured 
at  each  end.  Stiffening  bars  of  2^  in.  X  2}  in.  X  5  lb.  angles  are  to  be  riveted  to 
upper  lip  of  mouthpieces. 

1££,  KadicU  joints. — ^These  are  to  be  made  as  shown  on  sheet  12.  Both  hinge  pieces 
are  to  be  steel  castings,  all  fianges  to  be  faced  and  pin  holes  bored  an  easy  fit  for  3^ 
inch  pins.  The  j>ipe  pieces  are  to  be  riveted  to  suction  pipes,  and  the  plates  and 
angles  to  oome  nush  with  face.  The  radial  pipe  is  to  be  of  cast  iron  and  to  be 
machined  all  over  to  a  smooth  surface.  The  inside  pipes  are  to  be  of  cast  iron,  faced 
on  flange  and  bolted  independently  to  the  bow  hinge  pieces.  These  pieces  will 
change  from  square  to  round  and  be  connected  to  the  suction  pipes  of  pxanp  by  short 
pieces  of  8-ply  rubber  hose  made  of  best  Para  rubber,  with  the  mside  lining  of  pure 
rubber  (-inch  thick,  the  ends  also  being  capped  with  rubber  to  entirely  protect  the 
canvas  from  exposure. 

lis.  Water  iets  and  pipes,-~A  header  of  8-inch  standard  pipe  will  be  placed  behind 
Z  bars  on  unaer  side  of  suction  head,  perforated  with  12  holes  tap])ed  for  2-inch  pipe, 
into  which  bronze  nozzles  with  1-inch  outlets  are  to  be  screwed,  the  ends  of  nozzles 
to  rest  in  holes  made  in  center  of  Z  bars.  The  8-inch  pipes  will  be  continued  from  a 
tee  in  center  of  header  along  the  under  side  of  suction  h^ids  to  near  the  upper  end, 
where  connection  wiU  be  made  to  branch  on  hull  by  sections  of  smooth-bore  suction 
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hose,  which  mtiBt  be  of  sufficient  etrength  to  stand  a  pressure  of  at  least  180  lb.  per 
aqnare  inch. 

1x4*  Hoisting  taMe. — The  suction  heads  will  be  suspended  from  the  frame  at  bow  of 
dredge  and  will  be  hoisted  separately  by  manila-rope  tackle  blocks,  from  gipsy  head 
on  hauling  winch. 

126,  Hmding-ahead  winches. — Two  winches  are  required,  which  must  be  fitted  up 
for  right  and  left  hand  and  made  substantially  as  snown  on  sheet  15.  The  engines 
are  to  have  7  in.  X  7  in.  cylinders,  geared  about  412  to  1.  The  drums  are  to  be  48 
inches  diameter,  grooved  tor  1-inch  wire  rope  and  fitted  with  all  clutches,  brakes, 
levers,  etc,  required  for  operating.  All  the  pinions  are  to  be  of  steel  and  the  worms 
of  bronze.  The  winches  are  to  he  neatly  finished  in  all  parts,  the  cylinders  lagged 
with  planished  steel,  16  B.  W.  G.,  the  bottom  flanges  to  be  planed  and  ample  holding- 
down  bolts  nrovided.  Gears  which  run  loose  to  be  bushed  with  bronze.  Gipsy 
heads  to  be  ntted  on  outer  ends  of  worm-gear  shaft. 

126,  Spud  anchor  and  lifting  gear. — ^The  spud  anchor  is  to  be  of  best  white  oak,  22 
inches  square  and  36  feet  long  over  all,  fitted  with  a  cast-iron  shoe  at  lower  end.  The 
lifting  cylinder  is  to  be  18  inches  diameter,  with  a  stroke  of  6  feet,  and  fitted  with  a 
steel  piston  rod  4  inches  diameter;  the  piston  to  have  approved  packing  rings;  the 
grippmg  cam  to  be  of  steel;  the  links  of  forged  steel  or  iron,  and  the  racks  of  steel; 
the  tripping  dog  is  to  be  foi]ged  of  steel  or  iron  and  fitted  up  in  the  best  manner;  a 
back  roUer  is  to  be  provideawith  bearings  for  same,  and  also  a  2-inch  rotary  valve, 
and  all  working  handles. 

127.  OapsUms. — ^Three  double-barreled  steam-power  capstans  are  reK^uired,  two  for 
forward  deck  and  one  for  stem.  The  engines  are  to  have  cylinders  7  in.  X  8  in.  All 
the  gears  are  to  be  of  steel  and  the  worms  of  bronze.  The  engines  will  be  placed  in 
hold,  the  forward  ones  on  foundation  plates  riveted  to  fioor  beams  and  the  after  ones 
on  under  side  of  deck.  They  are.to  be  *  *  Providence  "  or  *  *  Hyde ' '  capstans,  or  others 
of  equal  quality  approved  by  the  engineer  officer  in  charge. 

1£S.  Steam  steering  rig. — ^Ijiis  is  to  be  of  a  design  approved  by  the  engineer  officer 
in  chaige.  and  must  be  as  simple  as  possible,  easny  handled,  must  not  interfere  with 
the  use  of  the  pivot  wheel,  must  be  quickly  disconnected,  and  must  be  firstrclass  in 
every  respect. 

1^9.  Bilge  siphons,— Two  2J-inch  bilge  siphons  to  be  placed  in  each  water-tight 
compartment,  fitted  with  all  necessary  valves,  piping,  and  suction  screens.  As  the 
lift  of  the  water  is  only  about  6}  feet,  the  size  of  steam  pipes  is  to  be  made  in  propor- 
tion. The  height  of  dischaige  above  water  is  to  be  not  less  than  18  inches,  and  those 
siphons  dischaiging  aft  of  wheels  are  to  have  elbows  on  outside  to  prevent  wash  of 
wheels  being  taken  inboard.  A  2i-inch  siphon  is  to  be  located  at  the  stem  of  the 
boat  and  connected  with  two  pieces  of  smooth-bore  hose,  so  that  dischaige  main  can 
be  filled  or  pumped  out,  as  required. 

150.  Pipes  through  huU. — All  pipes  dischai^g  through  hull  are  to  be  connected  by 
ti^ht  joints  to  skin  plate;  all  above  1}  inches  by  fianges  and  bolts,  and  the  smaller 
pipes  below  IJ  inches  by  lock  nuts.  Steam  traps  must  be  supplied  where  required 
to  prevent  steam  from  being  blown  about  the  boat,  and  all  pipes  discharging  under 
pressure  are  to  have  elbows  on  the  outside. 

151.  Main  discharae  pipe. — ^The  main  discharge  pipe  will  occupy  one  of  the  two 
positions  in  the  hull  shown  on  the  drawing.  The  position  to  be  chosen  will  be 
aetermined  by  the  ennneer  officer  in  charge  ^ter  the  selection  of  the  form  of  fioating 
support  for  the  pipe  fine.  The  necessary  instractions  will  be  pven  the  contractor 
in  due  time.  If  tne  swivel  connection  is  required,  it  will  consist  of  two  elbows  32 
inches  inside  diameter,  coupled  together  by  collar  flange  working  in  a  recess  and  held 
in  place  by  a  ring  and  bolts.  The  elbows  are  to  be  steel  castings  and  the  flanges  and 
ring  to  be  truly  turned  and  bored  to  a  working  fit  and  have  a  bronze  friction  ring 
inserted  between  the  fac^s.  The  lower  elbow  is  to  be  riveted  to  the  end  of  discharge 
pipe  projecting  through  stem  of  dredge,  and  the  upper  elbow  to  have  a  bead  on  outer 
end  on  which  the  ruboer-hose  connection  is  to  be  clamped.  Both  upper  and  lower 
parts  are  to  be  braced  with  rods  fitting  into  jaw  brackets  of  steel,  riveted  to  hull,  as 
shown  on  sheet  14.  The  gudgeon  for  pivot  brace  is  to  be  turned,  and  the  eye  of 
brace  to  be  bushed  with  bronze.  The  side  ^dgeons  for  coupling  bars  are  also  to  be 
kuned.  Two  foiged  eyebars  backed  with  5-incn  T-  bars  are  to  be  suppHed  for  coup- 
ling the  pipe  line  to  dredge. 

189.  Pipe  fine.— The  pipe  line  and  its  appurtenances  will  be  constmcted  under  a 
separate  contract  Should  this  contract  be  let  to  another  party,  the  contractor  for  the 
dmige  must  at  all  times  give  the  builder  of  the  pipe  line  everv  facility  for  taking 
measurements  or  obtaining  other  necessary  information  to  enable  him  to  properly 
perform  his  work. 

183.  Hydraulic  piles.-^The  dredge  is  to  be  supplied  with  twenty  piles  11  inches  out- 
aide  diameter  ana  85  feet  long,  made  in  two  sections;  the  lower  20  feet  long,  of  tube 
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f  inch  thick,  and  the  upper  15  feet  long,  of  tube  f  inch  thick,  joined  together  by  cast- 
steel  flanges  shrunk  or  pressed  on  and  riveted.  The  flanges  must  be  bored  accurately 
to  gase  and  truly  faced,  so  that  joint  can  be  made  without  a  gasket  The  cap  is  to  be 
a  steel  casting  and  made  wateMight,  and  the  upper  tube  is  to  have  a  hole  drilled  and 
threaded  for  Zj-inch  pipe. 

1S4'  Ropes. — ^Two  hauling  cables  to  be  supplied,  each  1,200  feet  in  length,  of  one- 
inch  diameter  steel  hoisting  rope,  19  wires  to  the  strand  and  of  ''Hercules"  brand  or 
other  of  equal  quality.  Afio  one  full  coil  of  best  manila  rope  of  the  size  required  for 
ta(*kle  blocks  for  hoisting  suction  heads. 

JS5.  Electric-light  plant. — This  installation  is  to  consist  of  a  direct-coupled  vertical 
engine  and  generator  of  the  multipolar  type,  of  110  volts  and  the  necessary  capacity 
for  operating  the  number  of  lamps  specined  below  with  a  margin  of  20  per  centum 
overload  without  undue  heating.  A  slate  switchboard  is  to  be  placed  in  a  convenient 
position  in  engine  room  mounted  with  ammeter,  voltmeter,  rheostat  pilot  lights,  and 
main  switches  for  three  circuits,  one  for  main  deck,  one  for  cabin  deck,  and  one  for 
arc  and  search  lights.  Two  search  lights,  each  of  4,000  c.  p.,  with  18-inch  reflectors, 
are  to  be  provided,  arranged  with  both  revolving  and  aeflecting  movements,  the 
forward  one  to  be  operated  from  both  the  pilot  house  and  the  operator's. platform, 
and  the  other  from  main  deck.  Two  arc  lights  of  1,200  c.  p.  each  are  to  De  placed 
at  each  end  of  boat,  arranged  to  give  light  to  forward  and  after  decks  and  to  the  main 
guards.  These  lights  will  be  carried  by  spars,  which  must  be  properly  rigged  with 
guys  and  tackle  for  raising  and  lowenng  lights.  The  cabin  deck  will  be  lighted 
with  59  incandescent  lights,  distributed  as  follows:  One  combination  electrolier  for 
three  lights  and  3  coal-oil  lamps  in  office;  three  combination  electroliers  for  two 
lights  and  2  coal-oil  lamps,  two  in  oflScers'  mess  and  one  in  kitchen;  three  portable 
lights  for  desk  use  in  office  and  mess  room;  twenty -three  bracket  lights  m  state- 
rooms, bathrooms,  and  closets;  eight  short  pendent  lights  on  guards,  and  sixteen 
hanging  lights  for  storerooms,  crew's  mess  room,  crew^s  quarters,  etc.  The  main 
deck  will  be  lighted  by  about  36  lights  distributed  as  shown  on  plan;  these  will  be 
principally  hung  from  wires  and  some  will  be  portable  and  have  wire  guards.  The 
nold  is  to  be  ser\'ed  with  four  lights,  with  long  wires  and  wire  guards  to  lights.  All 
sockets  are  to  be  of  the  Edison  pattern,  and  such  as  can  be  easily  reached  from  the 
deck  are  to  be  key  sockets,  and  all  others  are  to  have  switches  at  convenient  places 
for  use.  The  lamps  in  cabins  are  to  have  suitable  shades  and  all  fixtures  are  to  be 
very  plain,  but  stronger  than  the  ordinary  commercial  ones  and  put  up  in  a  thoroughly 
substantial  manner.  Two  32  c.  p.  lamps  are  to  be  furnished  for  chimney  signal 
lights,  with  proper  colored  globes  and  suitably  mounted  in  place,  the  switch  to  be 
looatefl  as  required.  All  wiring  in  cabins  and  staterooms  is  to  be  concealed  in  neat 
mouldings,  which  are  to  receive  one  coat  of  white  lead  paint  before  being  put  in. 
All  wires  pasning  through  bulkheads  are  to  be  enclosed  in  porcelain  tubing;  all  insu- 
latnrs  are  to  l)e  of  porcelain  and  the  wiring  and  fittings  generally  to  be  in  accordance 
with  the  rules  and  requirements  of  the  National  Board  of  Fire  Underwriters. 

PROPELUNO  MACHINERY. 

156.  Dexignsfor  engines. — Bidders  are  required  to  submit  designs  and  specifications 
for  propelling  engines,  subject  to  the  conditions  herein  sp^ined,  as  it  is  intended 
that  contractors  may  use  existing  patterns  if  desired.  Anv  slight  modification  of  the 
cylinder  beams  that  mav  be  desired  by  the  contractor  will  be  allowed  if  it  does  not 
interefere  with  any  of  tne  other  work  on  the  boat. 

157.  Enainea. — ^The  engines  are  to  be  of  the  usual  Mississippi  River  type,  adapted 
for  side  wheels,  and  must  be  built  of  ample  strength  for  working  under  a  steam  pres- 
sure of  170  lb.  per  souare  inch.  Special  attention  must,  however,  be  given  to  reduc- 
ing weights  as  much  as  possible  consistent  with  strength  required.  The  engines 
must  be  of  simple  design  and  have  large  wearing  surfaces,  balanced  valves,  and  vari- 
able cut-offs,  both  of  types  approved  by  the  engineer  officer  in  charge,  and  must 
have  such  modem  inoprovements  as  are  applicable  to  the  design.  They  must  be 
well  fitted  and  neatly  ffnished  throughout,  tnough  a  large  amount  of  bright  work  will 
not  be  renuired. 

158.  Cylindern.^TheoB  will  be.  of  22  inches  diameter  and  7  feet  stroke,  sufficiently 
thick  to  permit  of  two  or  three  reborings,  cast  in  dry  pand  molds,  of  hard,  close- 
grained  iron,  very  smoothly  bored,  counterbored  i  inch  at  each  end  short  of  the 
travel  of  the  piston  packing  rings,  and  muHt  be  entirely  free  from  blowholes  and 
spongy  places.  They  must  be  first  class  in  every  respect,  and  will  be  fitted  with  the 
usual  side  pipes,  valve  boxes,  valves,  and  eear,  also  automatic  drain  cocks,  and  will 
be  covere<l  with  approved  magnesia  nonconductor  and*lagged  with  planished  sheet 
steel  about  No.  14  gage.  The  cylinders  will  be  fastened  to  beams  without  cast-iron 
bed  plates,  keying  fiigs  only  being  used. 
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139.  Piston  rods, — ^These  are  to  be  of  hammered  steel.  The  piston  heads  and  fol- 
lowers are  to  be  steel  castings,  with  cast-iron  bull  and  packing  rings.  The  rod  will 
be  fitted  into  piston  against  a  shoulder,  and  into  the  crosshead  butt  against  the  end, 
with  only  sufficient  taper  to  enable  crosshead  to  be  removed  without  driving.  A 
backing  cutter  will  be  fitted  to  rod.  Metallic  packing  of  make  approved  by  the 
engineer  ofiScer  in  charge  will  be  used  in  stufiSng  boxes  lor  piston  rods. 

140,  Oros8heads,—TheaQ  are  to  be  steel  castings,  and  will  be  fitted  with  bronze  gibs 
in  the  usual  manner. 

141'  SUdes. — ^These  are  to  be  fine,  close  grained,  cast  iron,  truly  finished,  and  will 
be  fitted  directly  to  cylinder  beams  without  cast-iron  bed  plates. 

14g.  Pilmans. — ^These  will  be  about  26  feet  Ions  centers,  and  are  to  be  built  of  steel 
lap- welded  tube,  with  solid  stub  ends  inserted  and  efficiently  trussed,  or  of  best  ouality 
white  pine  properly  strapped,  as  may  be  decided  by  the  engineer  officer  in  cnarge. 
They  will  be  fitted  with  orasses  lined  with  best  babbitt  metal,  and  gibs  and  keys. 

14s,  Shafts  and  cranks, — ^These  are  to  be  of  hammered  steel,  well  designed,  and  will 
be  fitted  up  m  accordance  with  modem  practice.  Three  wheel  flanges  hooped  with 
wrought-iron  bands  will  be  firmlv  keved  on  each  shaft 

144'  PiUixw  blocks,  etc. — ^The  pillow  blocks,  yokes,  cams  and  cam  brackets,  and  all 
other  details  will  be  designed  and  fitted  in  accordance  with  best  practice. 

14s.  ThrotUe  valves. — Each  engine  is  to  be  fitted  with  a  balanced  throttle  valve 
placed  conveniently  within  reach  of  the  engineer. 

146.  Operating  gear. — Each  engine  will  be  handled  from  its  own  side  of  boat;  all 
levers  must  be  arranged  to  occupy  as  little  of  the  available  gangway  as  possible,  the 
ship-up  rig  neatly  and  conveniei&tly  arranged,  and  the  reversing  shafts  put  under 
decK  it  necessary  to  make  a  suitable  arrangement 

147.  Bells. — Each  engine  must  be  supplied  with  signal  bells  of  different  and  dis- 
tinct tones,  and  all  bells  necessary  for  the  proper  working  of  the  boat,  together  with 
fittings  and  wiring  of  first-class  cnaracter,  must  be  provided. 

14^.  Paddle  wheels. — The  wheels  will  be  22  feet  diameter  over  buckets,  and  each 
wheel  will  have  three  sets  of  arms,  15  arms  to  a  set.  The  buckets  will  be  H  inches 
thick,  13  feet  long,  and  different  widths  as  required  to  balance  the  varying  strains 
upon  the  crank.  The  arms  will  be  7  inches  at  flange,  12  inches  at  circle,  by  3  inches 
thick;  the  dn-ie  se^ents  to  be  7  inches  wide,  set  up  with  keys,  and  secured  with 
iron  rings  on  each  side  5  inches  wide  and  ^  inch  thick,  bolted  with  four  f -inch  bolts 
to  each  segment  Three  sets  of  braces  are  to  be  fitted  between  flanges  and  circles. 
Battens  are  to  be  7  inches  wide  and  1 }  inches  thick.  Stirrups  are  to  be  made  of  }-inch 
.  square  iron  with  large  square  nuts,  and  washer  plates  are  to  be  6  in.  X  3  in.  X  i  in. 
thick.  All  timber  for  wneels  is  to  be  seasoned  white  oak,  except  braces,  which  are 
to  be  of  pine  or  poplar. 

erTKAM  PLANT. 

149.  Mam  hoUers. — ^There  will  be  seven  boilers  of  the  usual  Miwissippi  River  type, 
of  44  inches  mean  diameter  and  30  feet  long,  each  boiler  having  four  flues  of  11  inches 
outside  diameter.  The  boilers  will  be  built  in  accordance  with  the  rules  of  the  Board 
of  Supervising  Inspectors  of  Steam  Vessels,  for  a  working  pressure  of  170  lbs.  per 
square  inch.  The  shells  are  to  be  of  marine  steel  Mg  inch  thick  and  62;000  to  67,000 
lbs.  tensile  strength.  All  holes  will  be  drilled  and  longitudinal  seams  double  riveted. 
The  rings  will  be  as  long  as  practicable,  and  the  londtudinal  seams  will  be  above  the 
fire  line.  The  flues  are  to  be  of  lap-welded  tube  in  3  feet  sections  and  A^  inch  thick, 
the  joints  carefully  and  tightly  fitted  into  each  other  in  a  thoroughly  first-class  manner. 
The  boiler  heads  must  be  annealed  after  flanging;  the  back  he»ads  will  have  full-sized 
manholes  at  top,  and  front  heads  will  have  lai^e  handholes  at  bottom.  Manhole 
doors  are  to  be  "Eclipse"  or  other  equally  good.  A  certificate  of  inspection  of  the 
boilers  must  be  flled  with  the  engineer  officer  in  charge  before  the  Government  tests 
begin. 

150.  Casing,  breeching,  and  chimneys. — ^The  boilers  will  be  set  in  three  separate  bat- 
teries, and  will  have  neat,  substantial  cast-iron  fronts,  fitted  with  fire,  poker,  and  ash 
doors,  grate  bars,  and  bearers.  The  casings  are  to  be  made  of  sheet  steel,  No.  12 
B.  W.  G.,  strengthened  with  angle-iron  flange  around  top  edge  and  at  sides  and 
bottom,  and  will  be  provided  witn  all  side  stays  and  bottom  stands  necessary.  The 
breechings  are  to  be  of  good  design,  made  of  sheet  steel.  No.  8  B.  W.  G.,  and  ade- 
quately supported  and  fitted  with  dampers  to  cut  off  each  battery  when  not  working. 
The  chinmeys  will  be  44  inches  in  diameter  and  70  feet  high  above  grate  bars,  and 
are  to  be  made  of  sheet  steel,  the  lower  half  No.  12  B.  W.  G.,  and  Oie  upper  half 
No.  14  B.  W.  G.,  and  will  be  strengthened  with  three  angle  bars  2i  in.  X  2 J  in.  X 
4  lb.,  running  full  length  on  the  inside.  The  tops  of  chimneys  will  be  finished  with 
a  S-inch  angle-bar  ring,  and  all  eyebolts,  guy  rods,  turn-buckles,  and  fastenings  will 
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be  provided.  The  usual  casings  from  boiler  to  hurricane  deck  are  to  be  made  of 
fiheet  steel  No.  16  B.  W.  G.,  and  will  be  fitted  in  place  with  proper  deck  rings  and 
umbrellas  in  a  thoroughly  nrst-ola^  manner. 

161.  Steam  and  mud  drums. — Each  battery  will  have  a  steam  drum  30  inches  in 
diameter  and  of  requisite  length,  connected  to  each  boiler  by  legs  10  inches  in  diame- 
ter and  6  inches  long,  double  riveted  to  each.  Manholes  and  doors  similar  to  those 
on  boilers  will  be  put  in  heads.  A  main  steam  branch  6  inches  in  diameter  will  be 
riveted  on  each  drum,  and  a  dry  pipe  will  be  fitted  on  the  inside.  Steam  branches 
for  auxiliary  lines  and  reen  forcing  plates  will  be  put  on  as  required.  Two  mud  drums 
16  inches  in  diameter  for  each  battery  will  be  connected  to  each  boiler  by  legs  8  inches 
in  diameter.  A  hand-hole  will  be  put  in  each  head,  as  large  and  as  near  the  bottom 
as  practicable. 

16f.  Brickwork, — ^The  boilers  are  to  be  built  in,  in  a  thoroughly  first^^lass  manner, 
with  the  best  qualitv  of  fire  brick  in  furnaces,  bridges,  and  walls,  and  second-quality 
fire  brick  in  fire  bed  and  furnaces  below  grate  bars.  The  covering  tiles  are  to  be  of 
first-class  quality,  the  ash  pans  to  be  lined  with  split  brick,  and  throughout  the  whole 
of  setting  care  must  be  taken  to  reduce  the  weight  as  far  as  possible  consistent  with 
good  work. 

165,  Fittings  and  valves. — ^The  boilers  are  to  be  furnished  with  all  the  usual  and 
necessary  fittings.  Each  boiler  is  to  have  one  spring-loaded  safety  valve  mounted 
on  a  fianged  branch  riveted  to  shell.  There  will  be  three  try  cocks  in  each  wing 
boiler  of  each  battery,  and  two  in  center  boiler;  feed  and  check  valves  for  each  bat- 
tery; four  2-inch  blow-off  valves  for  forward  and  four  for  after  mud  drums,  with 
internal  perforated  pipes  and  auxiliary  eate  valves  in  each  overboard  pipe;  one  6-inch 
main  steam  valve  for  middle  battery  and  two  5-inch  for  side  batteries,  and  all  auxil- 
iarv  valves  for  other  steam  branches.  All  valves  for  steam  and  feed  or  that  are  subject 
to  high  pressure  are  to  be  "  extra  heavy"  and  adapted  to  the  purpose  for  which  they 
are  to  be  used.  All  valves  2}  inches  and  under  are  to  be  entirely  of  brass,  unless 
otherwise  sanctioned  for  special  requirements  by  the  engineer  officer  in  chai^,  and 
in  no  case  will  the  ordinary  light  commercial  valve  be  accepted.  It  is  advisable  that 
uniformity  in  the  make  of  valves  be  maintained  as  closel^^  as  possible,  especially  of 
those  that  have  renewable  valve  discs.  All  connections  2  inches  and  upwards  are  to 
be  made  by  flanged  branches  riveted  to  boilers.  All  fittings  must  be  approved  by 
the  engineer  officer  in  charge. 

154-  Steam  pipes. — All  steam  and  feed  pipes  above  2  inches  diameter  are  to  be  of 
lap-welded  tube,  connected  by  flanges,  and  put  on  according  to  the  rules  of  the 
Board  of  Supervising  Inspectors  of  Steam  Vessels.  The  main  steam  branches  from 
steam  drums  will  be  5  and  6  inches  diameter,  connecting  by  a  cross  on  center  line  of 
boat  and  running  thence  10  inches  diameter  to  main  engines,  where  it  will  be  carried 
forward  at  reduced  size  to  winches,  etc.  All  bends  in  these  pipes  must  be  of  large 
radius  and  very  neatly  bent  The  auxiliary  steam  line  will  be  3  inches  diameter 
and  will  be  connected  with  auxiliary  boiler,  capstans,  fire  pump,  siphons,  electric 
light  and  shop  engioes.  All  pipes  2  inches  and  over  to  be  connected  by  flange 
unions;  all  screwed  unions  throughout  the  boat  must  be  of  brass  and  of  first-class 
make;  and  all  screwed  fittings  must  be  of  malleable  iron. 

166.  Exhaust  pipes. — The  exhaust  from  the  main  engines  and  jet  pumps  will  be 
connected  with  condenser  and  furnished  with  an  efficient  oil  separator;  and  the 
exhaust  from  propelling  engines,  air  pump,  steam  winches,  electric-light  and  shop 
engines  will  be  connected  with  heater.  Tne  large  pipes  are  to  be  made  of  sheet  steel 
No.  14  B.  W.  G.,  with  end  or  flanged  sections  made  of  copper  i  inch  thick,  in  the 
manner  of  the  best  river  practice.  The  exhaust  from  heater  must  be  provided  with 
the  ordinary  water  catcher,  outlet  to  atmosphere,  valve  for  same,  andf  blast  nozzles 
of  copper  for  chimneys.  The  exhaust  pipes  from  winches,  air  pump,  electric-light 
and  snop  engines  are  to  be  fltted  with  straightway  shut-off  valves.  The  capstans  are 
to  exhaust  through  sides  of  hull.  All  pipes  must  be  efficiently  drained  and  dis- 
charged by  means  of  steam  trai)?,  as  may  be  required. 

166.  Auxiliary  boiler. — This  boiler  is  to  be  of  the  vertical  submerged  tube  pipe,  42 
inches  in  diameter  and  9  feet  high,  with  shell  extended  to  form  ash  pan.  All  the 
plates  used  in  the  construction  of  this  boiler  are  to  be  marine  steel  of  60.000  to  65,000 
lbs.  tensile  strength.  The  shell  will  be  -fA  inch  thick;  the  fire  box  and  cone  will  l>e 
T^  inch  thick,  and  the  heads  AV  inch  thick.  The  shell  will  be  double  riveted  in 
the  longitudinal  seams,  and  all  noles  will  be  drilled;  and  the  fire  box  and  cone  will 
be  efficiently  stayed  for  a  working  pressure  of  170  lbs.  per  square  inch.  The  boiler  is 
to  contain  about  84  tubes  2  inches  in  diameter  and  not  less  than  42  inches  long,  and 
must  be  built  according  to  the  rules  of  the  Board  of  Supervising  Inspectors  of  Bteam 
Vessels.  A  chimney  of  suitable  size  will  be  provided  with  all  the  nece«?ary  casings, 
deck  rings  and  guvs;  and  the  boiler  will  be  set  in  place,  all  mountings  fitted,  and 
shell  covered  with  approved  magnesia  noiiccniductor  2  incheH  thick,  covered  with 
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canvas  and  painted.  The  bottom  of  the  shell  will  have  a  2-inch  angle-bar  ring  riveted 
on  the  outside  and  to  the  base  plate,  which  last  is  to  be  made  of  i-inch  steel  plate, 
square  in  form,  by  which  the  boiler  will  be  secured  to  deck.  The  bottom  of  the  ash 
pan  will  be  lined  with  brick.  The  boiler  will  have  three  mud  ports  at  the  bottom 
and  three  on  the  level  of  the  furnace  crown;  and  will  be  provided  with  grate  bars, 
glass  water  gage,  three  gage  cocks,  one  6-inch  diameter  steam  ^e  with  brass  case, 
sprint  safety  valve,  blow-off  valve,  one  1-inch  Metropolitan  mjector,  or  other  of 
equallv  good  make,  fitted  to  boiler  by  connection  independent  of  blow-off,  and  one 
2{-incn  main  steam  valve  of  **  extra  heavy  "  pattern. 

257.  Steam  and  other  gages,— The  following  sages  will  be  required  and  must  be  set 
in  convenient  places  and  oe  properly  mounted  and  connected,  all  steam  gages  will  be 
provided  with  cocks  and  siphon  pipes: 

Three  (3)  S^-inch  pressure  gages  to  200  lbs.,  brass  case,  for  boilers. 

One  (1)  10-inch  pressure  gage  to  200  lbs.,  nickel  plated,  for  main  steam  in 
engine  room. 

OneTl)  8J-inch  pressure  gage  to  160  lb.,  nickel  plated,  for  jet  pump. 

One  (1)  8i-inch  pressure  gage  to  80  lb.,  nickel  plated,  for  main  pump. 

One  (1)  10-inch  vacuiun  gage,  nickel  plated,  for  condenser. 

Two  (2)  6-inch  pressure  gages  to  80  lb.,  brass  case,  for  operator. 

Two  (2)  6-inch  vacuum  gages,  brass  case,  for  operator. 

One  (1)  6-inch  pressure  gage  to  200  lb.,  brass  case,  for  auxiliary  boiler. 

One  ll)  6-inch  pressure  gage  to  80 lb.,  for  steam  heatinj^  P^PP^>  ^^^  engine  room. 

One  ll)  6-inch  pressure  ga^  to  80  lb.,  nickel  plated,  in  office. 

One  (1)  eight-day  clock,  mckel  plated  case,  for  engine  room. 
ISS,  Boiler  and  steam-pipe  coverinas, — ^The  tops  of  boilers  and  the  steam  drums  and 
connections  must  be  covered  witn  magnesia  block  of  approved  quality,  2  inches 
thick,  properly  wired,  and  covered  with  canvas.  All  steam  pipes  must  be  covered 
with  the  same  quality  of  ma^esia  of  the  regular  thickness,  ana  must  be  neatly  fin- 
ished at  the  flanges,  connections,  and  joints,  covered  with  canvas,  and  paintea  and 
banded  in  the  u^ial  manner.  The  covering  must  not  be  put  on  until  Doilers  and 
pipes  have  been  tried  under  steam  and  everything  found  to  be  perfectly  tight. 

159,  Feed  and  jive  pumps. — ^These  will  be  two  Worthington  or  Blake  norizontal 
duplex  pumps,  with  outside  packed  plunprers  about  5  inches  diameter  and  10  inches 
stroke,  each  having  a  capacity  of  80  gallons  per  minute  when  running  at  average 
working  speed.  These  pumps  must  have  brass  bushes  in  glands  and  stuffing  boxes 
of  water  cylinders,  and  be  provided  with  all  lubricators,  etc.  The  pumps  are  to  be 
arranged  in  such  a  manner  that  either  or  both  can  be  used  for  either  feed  or  fire 
purposes,  and  straightway  valves  are  to  be  used  in  these  connections.  The  suction 
is  to  be  taken  from  the  hot  well  and  also  from  the  river,  for  which  suitable  connec- 
tions to  hull  will  be  made.  A  fire  main  will  run  on  each  side  of  house  below  carlins, 
with  four  branches  on  main  deck,  four  on  boiler  deck,  and  four  on  hurricane  deck. 
Each  branch  must  be  fitted  with  a  valve  and  hose  coupling  for  2-inch  diameter  hose. 
Twelve  lengths  of  2-inch  rubber-lined  cotton  hose,  each  50  feet  long,  must  be  sup- 
plied, together  with  6  nozzles  and  a  hose  key,  and  rack  for  each  branch.  All  the 
above  fittings  and  hose  must  be  of  approved  make. 

160,  Heater.— A  feed-water  heater  of  the  usual  steamboat  type  is  to  be  supplied; 
the  feed  pipes  inside  of  heater  to  be  drawn  brass  tubes  connected  by  flanges. 

PLUMBING  AND  TINNING. 

161,  State  rooms. — Each  of  the  three  state  rooms  forward  is  to  be  fltted  with  a 
marble  corner  slab,  22  in.  X  22  in.,  10-in.  back  and  14-in.  basin,  nickel-plated  brass 
faucets  for  hot  and  cold  water,  etc.^  complete. 

16S,  Off/^tf  wash  room. — ^This  will  be  fitted  with  five  iron  enameled  wash  bowls 
with  sectional  slabs,  with  brackets  and  union  strips  nickel  plated  and  nickel-plated 
faucets  for  hot  and  cold  water. 

165.  Officenf  hath  rooms  and  closets. — ^A  5i-foot  white  enameled  roll  rim  bath  tub  is 
to  be  fitted  in  each  of  the  bath  rooms,  with  nickel-plated  faucets  for  hot  and  cold 
water,  and  all  other  accessories  complete.  One  water-closet  in  forward  bath  room 
and  two  in  officers'  closet  will  be  fitted  with  earthenware  front  outlet  plain  pedestal 
bowls,  7-gallon  copper  lined  siphon  flush  tanks^  with  nickel-plated  flush  and  supply 
pipes  and  double-cover  seats.    The  wood  work  is  to  be  oak,  with  plain  round  comers. 

164.  Qremfs  bath  rooms. — ^Two  SJ-foot  white  enameled  roll  rim  oath  tube  are  to  be 
fitted  in  the  rooms  aft  of  crew's  quarters,  with  all  fittings  similar  to  those  in  officers' 
bathrooms. 

166,  Crew's  wash  room, — ^The  crew's  wash  room  on  starboard  guard  is  to  be  fitted 
with  four  iron  enameled  wash  bowls  with  sectional  slab  similar  to  those  described 
for  officers'  wash  room. 
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166,  Crew's  doteU. — ^The  crew's  closet  on  the  port  guard  aft  of  paddle  box  is  to  be 
fitted  with  hopi)er  closete  having  suitable  flushing  arrangements,  and  aibo  an  earthen- 
ware urinal  having  a  flushing  trough  inside  of  paddle  box. 

167.  Sinks. — One  iron  white  enameled  sink  40  in.  X  20  in.  will  be  placed  in  pantry, 
one  30  in.  X  20  in.  in  kitchen,  and  one  30  in.  X  20  in.  in  laundry,  each  to  be  fitted 
with  hot  and  cold  water  connections,  wa^tte  pipes,  and  brackets  for  supporting  sinks. 
Traps  will  not  be  required  for  kitchen  and  pantry  sinks,  but  the  wafite  pipes  must  be 
of  large  size  and  be  run  overboard  b^  an  independent  connection. 

168.  Workmanship. — All  plumbmg  and  pipe  fitting  will  be  done  in  the  most 
workmanlike  and  sanitary  manner,  and  will  be  a  thoroughly  first-class  job  in  every 
respect.  All  cold  water  service  pipes  will  be  connected  with  tank  on  roof,  and  the 
hot  water  service  pipes  for  all  baths  and  wash  rooms  will  be  connected  to  hot-water 
tank. 

169.  Tinnma. — Four  (4)  downspouts  from  the  comers  of  the  pilot  house,  1 J  inches 
in  diameter;  five  (5)  on  each  side  from  skylight  roof  to  hurricane  deck,  2  inches  in 
diameter;  five  (5)  on  each  side  of  hurricane  deck  to  boiler  deck,  2 J  inches  in  diame- 
ter; and  five  (5)  scuppers  on  each  side  of  boiler  deck,  3  inches  in  di  'meter,  will  be 
provided;  all  to  be  made  of  galvanized  iron  not  less  than  No.  22  B.  VV.  G.  The 
necessary  speaking  tubes,  bell  tubes,  and  trumpets  will  be  provided  and  fitted  up  in 
a  complete  and  first-class  manner. 

170.  Service  pipes. — A  complete  system  of  hot  and  cold  water  pipes  will  be  fitted  to 
all  wash  basins,  baths,  and  closets  throughout  the  boat.  The  kitchen,  pantry,  and 
laundry  hot- water  service  will  be  connected  to  the  range  boiler. 

MISCEIXANEOUB. 

171.  Warkshnp  and  marhine  tools. — The  space  between  the  jet  pnmp  and  bunker 
will  be  usetl  as  a  machine  shop  and  will  be  fitted  up  with  a  vertical  engine,  7-inch 
cylinder  and  9  or  10  inch  stroke,  and  all  the  necessary  shafting,  hangers,  pulleys,  and 
"belts  for  operating  all  the  machines.  The  following  machine  tools  are  to  be  supplied 
and  must  oe  of  approved  make: 

One  (1)  clouble  spindle,  24-inch  and  40-inch  swing  screw  cutting  lathe  with 
comptound  rest  and  rod  feed.  Bed  to  be  16  feet  long,  and  the  lathe  to  be  pro- 
vided with  full  set  of  change  gears,  which  must  include  wheels  for  cutting  p'pe 
threads,  large  and  small  face  plates,  one  20-inch  four-jaw  chuck,  one  9- inch  three- 
jaw  chuck,  steady  and  followmg  rests.  The  tail  stock  is  to  have  a  set  over  for 
turning  taper. 

One  (1)  25-inch  swing  vertical  drill  press  with  back  gear,  and  power  feed  with 
quick  return  motion. 

One  (1)  18-inch  stroke  crank  shaper  with  swivel  vise. 

One  (1)  Peerless  No.  3  improved  bolt  and  pipe  threading  machine,  to  cut  bolts 
from  J  inch  up  to  2  inches,  and  pipes  from  J  inch  up  to  3  mches,  with  a  full  set 
of  both  bolt  and  pipe  dies  and  of  machine  taps  from  j  inch  to  2  inches;  the  fittings 
to  include  cutting-off  knife,  chuck  for  gripping  nuts,  and  holder  for  tape;  all 
threads  to  be  U.  S.  standard. 

One  (1)  emery  grinder  with  two  wheels,  12  in.  X  2  in.,  and  rests  suitable  for 
tool  grinding. 

Two  (2)  portable  vise  benches,  one  6  ft.  X  3  ft.  fitted  with  two  vises  and  two 
drawers,  and  one  3}  ft.  X  2}  ft.  fitted  with  one  vise;  these  benches  to  be  fitted 
up  in  a  very  sul)stantial  manner. 

One  (1)  blat!ksmith's  forge,  28  in.  X  40  in.,  with  fan  blower;  to  be  set  up  and 
provided  with  necessary  smoke  stack,  etc. 
17^.  Small  tools. — The  following  small  tools  are  to  be  supplied  and  must  beof  first- 
class  quality  throughout,  and  of  approved  make  unless  otherwise  specified: 

One(l)  anvil,  200  1b. 

One  ll)  set  of  firing  tools  for  each  battery  of  boilers. 

One  (1)  set  of  firing  tools  for  auxiliarv  boiler. 

Twelve  (12)  short-handled  coal  shovels. 

Two  (2)  long-handled  coal  shovels. 

One  (1^  set  of  drop-forged  steel  wren'  hes  for  each  engine,  machine,  and  pump. 

One  (1)  set  of  drop- forced  steel  wrenches  for  each  capstan  engine. 

Three  (3)  machinists'  hand  hammers. 

Twelve  (12)  machinists*  chisels,  assorted. 

One  (1)  copper  or  rawhide  hammer. 

One  n  )  blacksmiths*  hand  hammer,  2  lb.  10  oz.  cross  peen. 

One  (1)  twelve-pound  sle^lge  hammer  and  handle. 

One  (1)  six-pound  sledge  hammer  and  handle. 

One  (1)  Bet  of  12  blackamithfl*  tongs. 
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One  (1)  set  of  blacksmiths'  tools.  (1  set  swages,  tops  and  bottoms,  }  in.,  1  iii. 
1^  in.,  2  in.,  2^  in.,  3  in.;  1  set  lullers,  tops  and  bottoms,  i  in.,  1  in.,  2  in.; 
1  flatter.  3  in.;  2  set  hammers,  1^  in.,  2  m.;  2  catting  chisels,  1  each,  hot 
and  cold,  1^  in.;  6  punches,  1  each,  square  and  round,  i  in.,  }  in.,  1  in.; 
1  set  heading  tools,  f  in.  to  1  in.  by  eighths.) 

One  (1)  swage  block  No.  1,  page  284,  L.  ML  Rumsey's  catalogue. 

Two  (2)  sleeve  ratchets  (12  mches),  Parker  2,  No.  6. 

Two  (2)  boiler  ratchets  (l2  inches),  Parker  2,  No.  9. 

Six  (6)  steel  drills  for  boiler  ratchet,  {in.  to  1  in.,  by  eighth& 

One  (1^  medium  size  melting  ladle. 

One  (1)  small  size  melting  ladle. 

One  (IJ  portable  forge,  Buffalo  No.  4. 

Three  (3)  machinists*  parallel  vises,  5}  inch  jaws,  Prentiss  or  equal. 

One  (1)  pipe  vise,  hinged,  to  take  pipe  up  to  3  inches  diameter,  No.  10,  Plate 
599,  page  236,  L.  M.  Rumse^r's  catalogue. 

One  (I)  No.  1  Barnes  3-wheel  pipe  cutter. 

One  (1)  No.  2  Barnes  3-wheel  pipe  cutter. 

One  (1)  set  of  pipe  taps,  }  in.,  f  in.,  i  in.,  f  in.,  1  in.,  1}  in.,  1}  in.,  2  in., 
2}m. 

Two  f2)  pairs  No.  1  adjustable  pipe  tongs,  Brown's. 

Two  (2)  pairs  No.  2  adjustable  pipe  tongs.  Brown's. 

Two  (2)  pairs  No.  4  adjustable  pipe  tongs,  Brown'& 

One  (1)  No.  3^  Brock's  chain  tongs. 

Ten  (Ip)  Stilson  wrenches,  two  6  in.,  two  8  in.,  two  14  in.,  two  24  in.,  two 

36in. 
■  Twelve  (12)  Coe's  monkey  wrenches,  wooden  handle,  two  6  in.,  two  8  in.,  two 
10  in.,  two  12  in.,  two  14  in.,  two  18  in. 

One  (1)  brass  oiler  set  (6  pieces). 

Four  (4)  oilers,  steel,  long  spout,  quart 

Four  (41  oilers,  steel,  long  spout,  pint 

Four  (4)  oilers,  steel,  3f  inches  diameter,  3-inch  nozzle. 

Three  (3)  galvanized  iron  oil  tanks,  55  gallons,  with  pumps,  measures,  and  fun- 
nels complete,  fig.  699,  page  350,  M.  M.  Buck's  catalogue. 
17S.  Spare  parts  <n  machinery,^The  following  spare  parts  are  to  be  furnished ;  each 
piece  must  be  fitted  in  place  and  all  ready  for  use : 

Two  (2^  bronze  sleeves  for  shaft  stufiing  boxes  of  main  pump. 

Two  (2)  bronze  glands  for  shaft  stufi&ng  boxes  of  main  pump. 

Two  (2)  bronze  water  rings  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  worms  lor  hauling  winches,  one  right  and  one  left. 

One  (1^  complete  set  of  linings  for  main  pump,  fitted  in  place. 

One  (1^  complete  set  of  bolts  and  nuts  for  securing  all  liners. 

One  (1)  complete  set  of  patterns  for  cast  linings  of  casing  of  main  pomp. 

Twelve  (12)  nozzles  for  water  jets  with  }-inch  outlets. 

A  full  set  of  grate  bars. 
174'  Steam  wki$Ue, — ^The  whistle  will  be  8  inches  in  diameter,  lonff  bell,  and  will 
be  placed  hi  position  required.    The  steam  pipe  will  have  an  independent  connection 
to  each  battery  of  boilers,  with  a  shut-oS  valve  to  each.    The  wnistle  valve  will  be 
placed  where  most  convenient  and  be  wired  to  pilot  house. 

175.  FirepailB, — ^Four  (4)  stands  for  fire  pails  will  be  provided  and  set  on  the  sky- 
light roof,  each  containing  six  (6]  best  galvanized  iron  fire  pails,  laive  size. 

176.  Water  tanks.-— A  water  tank  9  ft.  X  3  ft.  X  20  in.  deep,  made  of  galvanized 
iron.  No.  12  B.  W.  G.,  and  fitted  with  iron  covers,  will  be  provided  for  the  cold-water 
service,  and  a  tank  of  similar  size  and  make,  but  fitted  with  a  steam-heatins  coil,  will 
be  provided  for  the  hot-water  service.  Both  of  these  tanks  will  be  placed  on  hurri- 
cane deck.  A  small  expansion  tank  will  be  placed  in  kitchen  where  convenient, 
and  will  receive  the  water  of  condensation  from  coil  in  hot- water  tank  by  means  of  a 
steam  trap,  and  will  also  have  a  connection  to  cold-water  tank  operated  by  a  ball 
valve.  This  tank  will  work  in  connection  with  the  boiler  of  cooking  range.  The 
hot  and  cold  water  tanks  will  be  supplied  by  the  fire  pump,  and  aU  connections, 
valves,  and  overflow  pipes  necessary  lor  the  complete  fitting  out  of  this  service  will 
be  provided. 

177.  Steam  heating. — ^A  complete  system  of  steam  heating  will  be  installed  with 
coils,  as  follows:  Two  (2)  in  office,  four  (4)  in  officers'  mess  room,  one  (1)  in  each 
forward  bath  and  wash  room,  two  (2)  in  crew's  mess  room,  four  (4)  in  crew's  quar- 
ters, one  (1)  in  each  crew's  bathroom,  and  one  (1)  in  pilot  house.  The  length  and 
nnmbers  of  returns  of  coils  will  be  reflated  by  the  size  of  rooms  to  be  heated.  A 
reducing  valve  will  be  placed  near  to  boiler  to  reduce  the  pressure  in  heating  system 
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to  about  25  lb.  per  square  inch ;  and  a  spring-loaded  relief  valve  will  be  placed  near 
end  of  main  line  of  pipes  in  engine  room,  and  also  a  pressure  gage  in  engine  room 
and  one  (1)  in  office.  The  whole  will  be  fitted  with  all  necessary  radiator  valves, 
air  cocks,  steam  trap,  drainpipes,  and  screens  to  protect  the  woodwork. 

178.  Flagstaffs, — ^The  forward  nagstafi  will  be  placed  abaft  the  pilot  house  and  the 
after  one  at  end  of  skylight,  properly  stepped  and  braced  and  rumished  with  hal- 
yards and  cleats. 

179.  Fainting. — ^AU  woodwork  above  main  deck  will  be  painted  three  coats  of  pure 
white  lead  and  linseed  oil.  The  interior  of  cabin  will  oe  painted  with  one  coat  of 
shellac,  three  coats  of  fiat  color  and  one  of  zinc  gloss.  All  knots  will  receive  one  coat 
of  shellac.  Three  (3)  name  plates  for  sides  of  pilot  house  will  be  provided,  having 
the  name  of  boat  in  salt  letters  on  a  dead  black  ground.  The  lettering  on  other 
parts  of  boat  will  be  done  as  directed.  In  painting  metal  work,  all  scales  and  traces 
of  oxidation  must  be  removed  before  applying  the  first  coat  The  hull  will  be 
cleaned  by  a  sand  blas^  and  will  then  receive  two  coats  of  red  lead  and  pure  linseed 
oil  before  launching  and  the  inside  will  receive  one  coat  of  similar  paint  before 
launching  and  anotner  after  all  work  is  finished  and  the  bilges  cleaned  out.  The 
machinery  and  other  ironwork  will  receive  two  coats  of  good  oil  paint  of  such  colors 
as  may  be  selected,  the  last  coat  to  be  put  on  after  all  work  is  done  and  preliminary 
tests  are  made. 

180.  B^frigeraiing  plant. — On  the  dredge  will  be  installed  a  refrigeratinff  plant  of 
the  type  manufactured  for  steamboats  by  the  Fred.  W.  Wolf  Co.,  of  Chicago,  or 
other  of  equal  qualit^r  approved  by  the  engineer  officer  in  chaive.  This  plant  will 
have  a  capacity  sufficient  to  make  about  half  a  ton  of  ice  per  24  hours  and  cool  a 
stora^  room  about  12  feet  long,  4  feet  wide,  and  7  feet  high  in  the  clear.  All  the 
machmery  must  be  furnished  and  installed  in  a  satisfactory  manner.  The  freezing 
tank  is  to  be  provided  with  ice  molds  and  filter,  and  tank  and  storage  room  must 
be  built  in  approved  manner.  It  is  proposed  to  place  the  ice  tank  on  the  starboard 
guard  forward  of  wheel  box  and  the  storag^e  room  similarly  on  the  port  guard.  The 
machinery  is  to  be  located  as  most  convenient  when  the  spaces  to  be  occupied  are 
known.  The  machine  will  not  be  run  continuously,  but  in  i)eriods  of  6  or  8  hours, 
with  the  same  stoppage  between  runs.  The  plant  must  be  run  satisfactorily  for  four 
days  before  beinff  accepted.  Specifications  and  general  drawings  of  this  plant  muist 
be  submitted  with  proposals  as  required  bv  paragraph  36. 

With  the  dredge  there  will  be  fumishea  the  outnt  described  below.    All  articles 
in  the  outfit  are  to  be  of  good,  standard  grades,  suitable  for  the  use  intended,  and 
subject  to  the  approval  of  the  engineer  officer  in  charge.    When  necessary,  samples 
of  the  articles  desired  will  be  shown  at  this  office. 
Tools,  etc.— 

4  anchors,  cast  iron,  with  extra  wide  wrought  iron  flakes   riveted  on; 
standard  pattern,  weight  about  500  lb. 
6  axes,  with  handles;  weight  about  3  lb. 
6  bars,  crow,  steel,  5  feet  long. 
2  bars,  slash. 

1  brace,  carpenter^  ratchet,  10-inch,  i>olished. 

2  brushes,  flue,  wire,  size  to  fit  boiler  fines. 

2  calipers,  machinist:  1  outside,  6-inch;  1  inside,  6-inch. 

6  cans,  oil:  Two  1-gallon. 
Two  2-gallon. 

Two  3-gallon.    (M.  M.  Buck  Mfg.  Oo.'s  catalogue,  page  354,  fig. 
717,  718,  720.)  tr^  -^ 

4  chisels,  blacksmith,  6-inch. 

2  chisels,  carpenter,  flat,  1-in. 

2  chisels,  carpenter,  gouge. 

1  cutter,  cold,  blacksmith,  l}-incb. 

1  cutter,  fflass. 

1  cutter,  hot,  blacksmith. 

1  cutter,  washer,  laige  size,  single  knife.     (M.  M.  Buck  M^.  Oo.'e  catalogue, 
page  315,  fig.  619.) 

1  pair  dividers,  machinist,  8-inch,  spring. 

6  dogs,  lathe.     (LeCount's,  Nos.  3, 5, 7, 9, 11,  and  13. ) 

1  drill,  breast     (Miller's  Falls,  No.  13. ) 

12  drills,  fiat,  i-inch  to  If-inch  by  eighths. 

12  drills,  twist    (Morse,  taper  shank ;  sizes  A  inch  to  1  inch  by  sixteenths. ) 

1  straightedge,  steely  36  inch  lon^,  beveled  edge. 

1  set  figures,  steel,  size  A  inch  high,  Nos.  0  to  9. 

36  files,  steel:  12  12-inch  bastard,  12  12-inch  second  cut,  6  12-inch  smooth,  6 
iZ-inch  mill  single  cut 
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Tools,  etc, — Oontinaed. 

1  frame,  hacksaw,  Star,  for  lO-inc^  blade. 

1  srindstone,  with  fixtures  for  hand  power,  3-inch  face,  aboat  80  in.  diameter. 

1  hammer,  blacksmith,  hand,  2  lb. 

1  hammer,  carpenter. 

1  hardy,  }-inch. 

2  hookis,  boat. 
2  hooks,  fire. 

1  iron,  branding.    Letters  "V.  S.  E.", }  inch  high. 
4  irons,  caulking,  medium  size. 

1  knife,  drawing,  Keen  Kutter,  10-inch  blade,  polished,  wood  handle,  capped 
and  ferruled. 
1  level;  carpenter's,  24  inches  long,  arched  top  pistes,  2  side  views. 
1  marlm  spike,  steel,  14  inches  long,  i  inch  diameter. 

1  mauL  spike,  Verona,  No.  6,  solid  steel,  with  handle. 
4  needles,  sail. 

2  nozzles,  brass,  1  inch  small  end,  soeket  threaded  for  2}-inch  iron  pipe. 
12  oilers,  copperized  steel,  spring  bottom,  44&ch,  l}-pint 

1  palm,  sulor. 

6  picks,  Verona,  double-pointed,  No.  7. 

300  feet  pipe,  siphon,  wrought  iron,  li-inch,  with  brass  ground  joint  coupling. 

1  plane,  carpenter's,  jack,  16-inch. 

1  plane,  carpenter's,  smoothing,  24-inch. 

2  pliers,  Stubbe',  raised  side  euttar:  1  (^XBch,  1 18-inch. 
2  pumps,  siphon.  Coils',  2-in.  suction  and  dischaige. 

1  puncn,  belt,  steel,  solid.  No.  4. 

2  rakes,  fire. 

1  saw,  crosscut,  5  ft,  2  handles. 

1  screw-driver,  12-inch. 

2  sets  scfew  plates,  Oreen  River:  1  Mt  No.  1|,  1  set  No.  7. 
1  set,  rivet,  No.  4. 

1  pair  shears,  polished,  14  in, 

12  shovels,  Ames'  No.  2,  dirt 

4  shovels,  scoop,  Ames'  No.  4,  D  handle. 

1  sieve,  sand,  24  in..  No.  22. 

1  snips,  tinners',  8-inch. 

2  soldering  coppers,  iron  handles,  about  3  lb. 
1  square,  carpenter's,  steelJ24  in. 

1  stamp,  steel.    Letters  ''  17.  S.  £.",  \  in.  high. 

1  stock,  pipe,  with  dm  complete.  (Walworth  No.  1,  with  dies  from  i  in.  to 
lin.) 

1  set  No.2  solid  diee,Mn.  to  2  in. 

1  Forbes'  patent  hana-pipe  machine.  No.  1},  adjustable  dies  for  cutting  2}  in. 
and  3  in.  pipe. 

'^  I  taps,  machinist,  taper,  standard  V  thread;  sizes  i  in.  to  1}  in.  rough  iron 


6  tools,  heading,  blacksmith,  i  in., }  in.,  f  in.,  f  in.,  { in.,  1  in. 
6  torches,  engineer,  cast  brass,  plam.     (Fig.  1114,  page  497,  M.  M.  Buck  Mfg. 
Go. 's  catalogue.) 

1  trowel,  mason's,  8-in. 

12  wrenches,  open  end,  drop-forged  from  bar  steel,  single  head.  No.  1  to  12, 
inclusive. 

2  wrenches,  Champion,  cham  pipe,  No.  8. 

1  calking  maUet 
Orodcery  aand  glawware^ 

6  bakers,  earthenware,  6  in. 

6  basins,  wash,  granite  iron.  12  in. 

6  bottles,  oil,  small,  plain,  gi— p 

2  bowls,  oerry,  glass,  8  in. 

48  bowls,  soup,  earthenware,  li-pint 
%  bowls,  si^gar,  eartiienware,  lar^ 

3  bowls,  wash,  earthenware,  plam,  14  in. 

1  caster,  quadruple  plated. 
6  glass  cruets. 

2  chambers,  earthenware. 
72  cups,  coffee,  earthenware. 

6  dishes,  butter,  earthenware,  medium  w^ 
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Crockery  and  glasstoare — Continued. 

6  disheBi  meat,  earthenware:  4  8-m.  x  12-m.,  2 12-in.  x  Id-in. 

2  difihee,  pickle,  glass. 

18  dishee,  side,  snallow,  3}  in.  x  6}  in. 

18  dishes,  side,  shallow,  6  in.  x  9  in. 

120  dishes,  side,  deep,  4}  in.  x  6  in. 

24  dishes,  vegetahle,  6  in.  x  9  in. 

24  dishes,  vegetable,  7  in.  x  10  in. 

2  elasses,  celery. 

2  nolders,  spoon,  glass. 

2  holders,  toothpick,  glags. 

6  pitchers,  cream,  eaiihenware:  8  1-pint,  8 1-qnart 

6  pitchers,  syrup,  granite. 

6  pitchera,  syrup,  glass. 

8  pitchers,  wash,  earthenware,  large  size. 

6  pitchers,  wash,  granite,  large  size. 

4  pitchers,  water,  earthenware,  6  quarts. 

86  plates,  cake  or  dessert^  8  in. 

72  plates,  earthenware,  dmner,  10  in. 

36  plates,  soap,  earthenware,  10  in. 

60  plates,  ice  cream,  6  in. 

60  plates,  tin,  8  in.,  solid  bottom. 

72  saacers,  6  in. 

12  shakers,  8.  &  P.,  glass,  6  salt  and  6  pepper. 

2  stands,  cstke,  slass,  10  in. 

1  stand,  fruit,  elass,  10  in. 

86  tumblers,  glasB,  plain,  heavy,  large  size. 
24  egg  cups. 
Table  linen,  etc — 

36  bars,  mosquito,  3  ft  9  in.  wide,  6  ft  4  in.  long,  64  in.  high,  finest  mesh  white 
bobbinet;  to  be  well  made,  with  tape  loops  for  hanging,  all  ^ges  bound  with  tape. 
150  blankets,  double,  blue  Dobson,  heavy  weight,  6ftl0in.x4ft9in. 

7  cloths,  table,  72  in.  wide,  12  ft  long,  4  red,  best  Scotch  Turkey,  3  white,  Scotch 
linen,  bleached  damask. 

6  jackets,  waiter,  drill,  white:  2  size  38, 4  size  40. 
6  aprons,  waiter,  drill. 

36  napkins,  white,  good  quality,  22  in.  square. 
60  napkins,  red,  fringed,  14  in.  square. 
96  pillow  slips,  white,  Utica  muslin,  22  in.  x  30  in. 

48  pillows,  feather,  18  in.  x  24  in.    live  geese  feathers,  good  striped  ticking 
cover. 
60  sheets,  bed,  f  size,  Utica  muslin. 
6  spreads,  bed,  full  size. 
12  towels,  bath,  22  in.  x  48  in. 
12  towels,  hand,  20  in.  x  36  in. 
36  towels,  roller,  18  in.  x  96.,  heavy  huckaback. 
100  yards  handmade  Russia  crash. 
XUchen  and  cooking  utensiUf  etc. — 

2  beaters,  egg,  14  in. 

1  bell,  dinner,  or  hand,  8  in. 
1  board,  wash,  zinc,  double  face. 

1  boiler,  ooSee,  heavy,  double  retinned,  copper  bottom,  8  gallons. 

8  boilers,  soup,  heavy,  double  retinned,  copper  bottom,  5  gallons. 

2  boilers,  stock,  heavy,  double  retinned,  copper  bottom,  5  gallons. 
1  boiler,  wash,  No.  9,  tin,  flat  copper  bottom,  with  cover. 

1  borer,  bung.  Enterprise  No.  2. 

2  bowls,  chopping,  wood,  16  in. 

1  broiler,  retmneid  wire,  16  in.  square,  for  meat 

1  broiler,  retinned  wire,  16  in.  square,  for  toast 

2  brushes,  grease,  flat,  thin,  3  in.  wid&  white  bristle. 

36  brushes,  scrub,  double  wing,  with  handles,  solid  back,  white  tampioo  center, 
mixed  ends,  11  in.  block. 
12  buckets,  galvanized  iron,  12-quart 
1  can,  milk,  5-gallon,  standard  make. 
1  chopper,  meat,  Enterprise  No.  10. 

1  cleaver,  8  in.  steel  blade,  wood  handle.  « 

1  colander,  tin,  laige  size. 
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Kitchen  and  cooking  utennls,  etc — Continued. 
30  cups,  tin,  1  i>mt. 
4  dippers,  granite,  1  pint 

1  dripper,  coffee,  granite,  2  gallons. 
3  faucets,  cedar,  ]aTf^  size. 

2  forks,  meat,  2  prong,  iron,  heavy  tinned,  about  16  in. 
60  forks,  table,  common,  3  prons,  iron,  japanned  handle. 
36  forks,  table,  quadruple  plated,  Rogers',  lai^ge  size. 

1  freezer,  ice  cream,  White  Mountain,  4  gallons. 
6  funnels,  tin:  3  i-pint,  2  1-pint,  1 1-quart. 

2  molasses  gates  (Enterprise  Mfg.  Co.,  No.  3). 

1  almond  grater  (Wrought  Iron  Range  Co.,  No.  108). 
1  grater,  vegetable  (Enterprise  Mfg.  G:>.,  No.  93). 
1  griddle,  cast  iron,  16  in.  x  20  in.. 

3  hods,  coal,  galvanized  iron,  18  in. 
6  irons,  smoothing  or  flat,  6  lb. 

1  iron,  wafl3e  (Wrought  Iron  Range  Co.,  No.  25). 

4  knives,  butcher,  10-in.  blade,  boxwood  handle  (Wrought  Iron  Ranee  Co., 
No.  106). 

60  knives,  table,  common,  japanned  iron  handle. 
36  knives,  table^  silver-plated,  Rogers',  medium  size. 

2  ladles,  soup,  tm,  1  pint. 

1  masher,  potato,  laige,  wooden. 

6  measures,  tin,  lipp^,  with  handle:  1 1-pint,  1  l-quart,  2  2-quart,  2  1-gallon. 

1  mill,  coSee,  Parker's,  No.  1. 

2  moulds,  muffin,  retinned,.12  cups,  14  in.  x  10  in.  (Wrought  Iron  Range  Co. ). 

4  nut  crackers,  silver-plated. 

3  pans,  bake:  2  full  size,  1  one-half  size. 

3  pans,  bread  and  dish,  tin,  extra  heavy:  1  8-quart,  1 14-quart,  1  21-quart. 
2  pans,  cake,  12-inch. 

5  pans,  drip:  1  full  size,  4  one-half  size,  to  fit  oven  of  range. 

6  pans,  frymg,  extra  deep,  heavy,  polished:  2  9  in.  x  2}  in.,  2  12  in.  x  3  in,  2  14 
in.  X  3i  in. 

24  pans,  mess,  heavy,  retinned:  6  2-quart,  12  3-quart,.6  5-quart. 

8  pans,  sauce,  extra  heavy,  retinned,  straight:  4  2-gallon,  3  1-gallon,  1  8-gallon. 

300  clothes  pins,  wooden,  common. 

1  pin,  rolling,  4  m.  x  15  in.,  maple,  solid  handle. 

1  pot,  coffee,  3-quart. 

1  pot,  tea,  1-gallon. 

1  range,  cooking,  "Home  Comfort"  f Wrought  Iron  Range  Co.,  No.  610),  with 
water  back,  all  fittings  and  one  100-gallon  pressure  boiler.  All  stoves  will  be  set 
up  in  pL'ice  with  smooth  stovepipes  and  roof  ventilators,  and  have  housings, 
smokestacks,  and  caps  of  No.  22  galvanized  iron;  smokestacks  to  be  so  arranged 
and  of  such  height  as  not  to  interfere  with  pilot  house. 

2  saws,  meat,  18  in. 

1  scale,  weighing  (No.  240,  Wrought  Iron  Range  Co.). 

6  scoops,  retinnSi,  wooden  handle  (No.  80,  Wrought  Iron  Range  Co.). 

2  skimmers,  retinned,  5  in.  with  handle. 
8  spoons,  cooking,  retinned,  14  in. 

36  spoons,  tea,  quadruple  silver  plated. 
2  spoons,  sugar,  quadruple  silver  plated. 
72  spoons,  table,  common,  Meridian  ware. 
36  spoons,  table,  quadruple  silver  plated. 
72  spoons,  tea,  common,  Meridian  waro. 
1  steamer,  cook. 
1  steel,  butcher,  14  in. 

1  stove,  laundry,  "Home  Comfort"  (No.  3},  Wrought  Iron  Range  Co.). 

2  strainers,  culinary:  1  fine  wiro,  1  coarse  wiro. 
1  strainer,  tea. 

3  tongs,  ice. 


4  trays,  tin,  waiter's^  japanned,  18  in. 
3  tuM,  wash,  galyamzea  i 


%j  vuuD,  Tvcwit,  (§cuvALu/>cJ  irou,  20  In.  diameter.- 

2  turners,  cake,  tin,  iron  handle,  18  in.  (No.  160,  Wrought  Iron  Range  Clio). 

1  wringer,  clothes. 

1  set  Mrs.  Pott's  sad  irons. 

1  ice  saw. 

1  No.  200  ice  pick,  wood  top,  japanned  blade  and  stem. 
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Kitchen  and  cooking  utensils^  etc. — Continued. 
2  improved  wood-handled  ice  chippers. 
1  lemon  squeezer,  iron,  porcelain  cup  and  top. 
1  meat  saw,  Disston,  No.  5,  24  in. 
1  meat  saw,  Disston  No.  1,  18  in. 

1  japanned  cake  box,  ^  in.  x  14  in.,  strong. 

2  XXXX  28  in.  waiters,  japanned. 

2  XXXX  24  in.  waiters,  japanned. 
1  hotel  ^g  beater. 

1  nutmeg  grater. 

3  biscuit  cutters,  XXXX  tin,  sharpened. 

1  bread  board. 

6  pint  pepper  boxes. 

2  4-in. ,  all  oristle  pftatry  brushes. 
1 12-in.  black  bristle  flour -brush. 

1  dipper,  tin,  1  quart 

2  dippers,  tin,  1  pint. 

3  XXXX  tin  graters,  No.  8,  No.  16,  No.  14. 
3  iron  griddles,  24  in.  x  16  in. 

1  soapstone  griddle,  8  in.  x  14  in.,  bound. 

2  chopping  knives.  * 

3  pastry  knives. 

4  Climax  circular  can  oi)ener8. 
12  10-in.  pie  pans. 

1  No.  24  deep  hotel  fry  pan. 

2  No.  260  8-quart,  retinned,  hotel  sauce  pans. 

2  No.  150,  6}-quart,  retinned,  hotel  sauce  pans. 
2  No.  48,  3-quart,'  retinned,  hotel  sauce  pans. 
2  18-in.,  tin  rim,  strong  flour  sieves. 

1  No.  180  hotel  skimmer. 

2  No.  150  hotel  skimmers. 

4  steamers,  XXXX  tin,  12  in.  square,  7  in.  deep,  with  covers. 
Furniture — 

28  bedsteads,  iron,  black  enamel  finish;  head  and  foot  of  gas  pipe;  woven  wire 
mattress;  side  bars  acLjustable:  posts  with  iron  flanges  for  laetenmg  to  floor;  all 
3  ft.  wide  (Simmons  Hdw.  Co.'s,  catalogue.  No.  57),  5  single,  22  double  in 
height,  1  tnple  in  height 

36  chairs,  Kitchen,  wooden  bottom. 

2  covers,  table,  2  yds.  sc^uare. 

10  cuspidors,  9  in.,  gramte  iron. 

2  desl^  office,  oak,  roll  top,  54  in.  long,  top  12  in.  high,  side  drawers  each  end. 

2  dressers,  oak  top  18  in.  x  39  in.,  3  drawers  24  io.  x  20  in.,  bev^ed  glass 
mirror. 

2  dusters,  feather,  14  in. 

4  inkstands,  glass,  safety. 

12  lamps,  bracJcet^  slass -fount,  No.  2  sun  burner,  japanned  iron  Inracket 

6  lamps,  hand,  Rocnester,  metallic,  No.  2. 

6  lamps,  globe,  tubular,  No.  3,  l}-in.  wick  (M.  M.  Buek  M|g.  Co.'s  catalogue, 
flg.  1071,  page  482). 

24  lanterns.  No.  7,  New  Lake  and  River,  hinged  top^  Government  pattern, 
globes  7  in.  high,  2}  in.  at  top,  6  in.  diameter  at  center,  4  m.  diameter  at  bottom. 

18  looking  glasses,  14  in.  x  24  in.  glass,  plain,  2  in.  oak  fraana. 

24  mattresses,  cotton  top,  30  in.  wide,  standard  length. 

2  mattresses,  felt,  Ostermoor  &  Co.,  patent  elastic  felt,  36  in.  wide,  standard 
length. 

86  mops,  handled,  24  oz..  No.  1  special  yam. 

2  pans,  dust 

3  stands,  wash,  oak,  top,  16  in.  x  30  in.,  2  drawers  and  ca)3anefc»  with  towel 
rack,  Scarrett-Comstock  Furniture  Co.,  page  2. 

2  tables,  extension,  plain  oak,  3}  ft  x  10  ft 

2  tables,  office,  quartered  oak,  2  ft  6  in.  x  4  ft 

3  trimmers,  lamp,  Barnard's  patent 

200  yards  (about)  Wile's  inlaid  linoleum,  cut  and  laid  aa  required  in  cabin, 
bathrooms,  lavator^,  pilot  house,  etc. 
6  oak  dining  chairs,  cobler  leather  seats. 

4  extra  lai^  rattan,  drop  arm,  reading  rockers. 
2  revolving  stools. 

1  ironing  board,  6  ft  x  15  in.  to  9  in.,  with  blanket  and  sheet  ooveiB. 
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ARgodlaneatiB — 

18  bars,  capstan. 

1  basket,  clothes,  wiUowware,  12  in.  high. 

3  sets  blocks,  chain:  1  differential  i  ton,  1  differential  2  ton,  1  screw  hoist  4 
ton. 

6  blocks,  double,  wood,  heavy,  inside  strap,  loose  hoop,  iron  sheaves,  with 
becket,  roller  bushed:  2  8-in.,  2  10-in.,  2  14-in. 

4  blocks,  snatch,  iron:  2  10-in.,  2  16  in. 

6  blocks,  triple,  wood,  heavy,  inside  strap,  loose  hook,  iron  sheave,  roUer  bushed, 
with  becket:  2  8-in.,  2  10-in.,  2  14-in. 

3  boats,  row,  oak:  2  24  ft  long,  5  ft  wide;  1 17  ft  long,  4  ft  10  in.  wide;  long 
boats  fitted  for  6  oars,  short  boats  fitted  for  4  oan. 

12  pair  boots,  rubber,  sizes  8  and  9. 

12  brooms,  com,  heavy,  deck. 

36  brooms,  com,  r^;ular  size,  kitchen  use. 

3  brushes,  dust 

1  brush,  marking. 

12  brushes,  paint,  flat,  3}  in.  wide,  all  bristle,  leather  bound,  Whiting's  special 
stucco,  No.  30. 

6  brushes,  sash,  }  in.,  round,  all  bristle,  wire  bound. 

1  brush,  seam. 

2  bruphes,  steel  wire,  casting,  oblong,  2  in.  x  8  in. 

2  brushes,  whitewash,  good  duality. 

3  clocks,  8-day,  approved  make. 

8  coolers,  water,  porcelain-lined  inside  cylinder,  4  gallon. 

2  extinguishers.  Champion  fire,  9  in.,  copper  case. 

2  fillers,  lamp,  tin  (M.  M.  Buck  Mfg.  Co.'s.,  catalogue,  page  352,  fig.  705). 

1  flag,  En^eer,  7  tt  x  5  ft,  good  quality. 

1  fli^,  National.  7  ft.  x  5  ft.,  good  quality. 

24  hats,  oiled,  Lone  Fisherman  brand,  sizes  12-7,  12-7^. 

100  feet  hose,  2}  in.,  50  ft.  sections,  cotton  woven,  rubber  lined,  ffuaranteed  to 
stand  a  pressure  of  150  lbs.  per  square  inch;  each  end  to  be  fittea  with  female 
coupling  threaded  with  a  2i-m.  pipe  thread,  each  coupling  to  be  held  in  place 
with  3  bands  or  clamps  on  a  shank  not  less  than  3  in.  m  leneth. 

200  feet  hose,  best  mbber,  fire,  4-ply,  2}  in.  diameter,  fitted  with  female  coup- 
lings as  above. 

24  jackets,  oiled.  Lone  Fisherman  brand,  size  40. 

12  pair  mittens,  rubber,  No.  10. 

24  oars,  ash,  hand  made,  8i  ft  long. 

1  pad,  inkinff.  Excelsior,  self-inking.  No.  2. 

1  paulin,  25  ft  X  25  ft ,  made  of  12-oz.  Mt  Vemon  army  standard  duck. 

12  penholders,  wooden. 

1  press,  letter,  16  in. 

1  rod.  level.  New  York. 

36  rollers,  towel,  2  in.  diameter,  20  in.  lone. 

7  coils  rope,  strictly  pure  Plymouth  manila:  2  coils  1  in.  diameter,  2  coils  1} 
in.  diameter,  2  coils  1}  m.  diameter,  1  coil  2  in.  diameter. 

1  coil  rope  (hemp),  f  in.  diameter. 

48  sacks,  bed,  2  ft  10  in.  wide,  6  ft  4  in.  long,  made  of  best  quality  striped 
ticking. 
1  siue,  office,  combination  lock,  about  24  in.  x  30  in.  outside,  approved  make. 
.  1  scale,  platform,  Fairbanks,  1,000  lb. 
10  pounds  sponges,  boat 

1  tray,  blue  print,  44  in.  x  50  in.  galvanized  iron,  3  in.  deep. 
1  typewriter.  Smith  Premier,  No.  3. 
6  wheelbarrows,  Columbus,  tubular,  No.  4. 
1  pair  12-inch  compasses. 

1  oil  stone,  medium  size. 

2  sounding  leads  and  lines. 
2 15-inch  roller  rulers. 

4  robber  mats,  24  in.  x  60  in.,  with  name  of  boat 
1  corrugated  rubber  mat,  about  12  ft  x  3  ft 

1  anneroid  barometer,  8-in.  face. 
1  6-inch  Marine  spirit  compass. 

1  Rockwell  &  Rupel  perfection  bath,  with  1  dozen  standard  A  copy-press 
sheets. 
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Miscellaneous—  Continued. 

1  binocular  glass,  U.  S.  Signal  Service,  26  lignes,  with  case  and  strap. 
60  hand  grenades. 

36  cork  life  preservers,  canvas  cover,  with  straps  complete. 

2  thermometers. 

1  medicine  chest,  medium  size,  with  scales,  spatolaa,  and  all  necessary  outfit 
of  standard  drugs  for  emei^ncy  use  of  boat  away  from  port 

•    Mason  M.  Patbick, 
Captainf  Corps  of  Ehnginurs,  Secretary  Mississippi  Eiver  Commisdon, 

MiasissiFPi  River  Commission, 

Office  of  the  Secretary, 

St,  LouiSf  Mo,,  April  19, 1899. 


Appendix  2  C. 

8FBCIFICATI0NB  FOB  THE   CONSTRUCTION    OF   REFRIGERATING    PLANTS,  DREDGE  IOTA  AND 
LARGE  TENDERS  FOR  MISSISSIPPI  RIVER  COMMISSION. 

SPECIAL  CONDITIONS. 

S6,  General, — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing, installation,  and  testing  of  a  refrigerating  plant  on  each  of  the  steam  tenders 
Sachem,  Choctaw,  Wynoka,  Nokomis,  Leota,  and  the  dredge  Iota.  It  will  include  all 
the  material,  tools,  and  labor  necessary  for  the  completion  and  delivery  of  the  same, 
together  with  such  material  and  supplies  as  may  be  required  for  the  first  charging 
of  the  machines':  also  the  services  of  an  expert  engineer  for  operating  the  plants 
during  the  period  of  testing  the  same. 

•     S7,  System, — Each  plant  to  be  of  the  ammonia  compression  system. 

S8.  Gapaaty, — Each  plant  is  to  have  sufficient  capacity  for  making  at  least  half  a 
ton  of  ice  per  24  hours  and  for  cooling  a  storage  room  about  13  feet  long,  6i  feet  wide, 
and  7  feet  high  in  the  clear,  when  nmning  in  periods  of  6  or  8  hours  with  a  stoppage 
of  6  or  8  hours  between  runs. 

'  S9,  Compressor  and  engine. — The  compressor  to  have  ample  refrigeratinff  capacity 
for  the  above  requirements,  and  to  be  direct  connected  to  a  steam  engine  of  sufficient 
power  to  operate  the  same  when  running  at  a  moderate  speed.  The  compressor  and 
engine  must  be  mounted  together  upon  a  substantial  bedplate,  and  may  be  of  either 
the  horizontal  or  vertical  type.  All  the  details  of  these  machines  must  be  of  approved 
designs;  all  the  materials  used  must  be  the  best  of  their  kinds  and  suited  to  the  pur- 
poses for  which  they  are  intended.  The  lubrication  of  all  parts  must  be  ample  and 
efiSicient  and  must  be  adapted  for  continuous  runninjj  if  so  desired. 

40,  Fittings  and  fia;tures, — Each  machine  to  be  furnished  with  one  oil  separator  and 
one  liquid  receiver,  both  made  of  wrought  iron  and  fitted  with  sight  glasses  with 
automatic  self-closing  valves;  all  necessary  valves,  fittings,  and  connections,  includ- 
ing a  b^-pass  for  pumping  out  the  different  parts  of  the  system:  also,  all  the  requisite 
ammonia  pressure  and  vacuum  gauges,  steam  gauges,  etc.,  neatly  connected  and 
mounted  in  any  desired  convenient  position. 

41,  AmTnoma  condenser, — ^To  be  of  the  submei^ged  type,  of  ample  capacity  f9r  the 
requirements  of  the  compressor,  and  to  be  made  of  the  best  extra  heavy  pipe.*  The 
tank  to  be  preferably  circular  in  form  and  to  be  made  of  steel  plate.  No.  lOL  U.  S.  G. 
in  thickness,  stiffened  with  angle  iron  rim  and  provided  with  overflow  and  washout 
connections. 

4$.  Brine  tank  and  coils. — ^Each  brine  tank  to  be  made  of  steel  plate  ^  inch  in  thick- 
ness, stiffened  with  an^le  iron  rim  and  of  ample  brine  carrying  capacity  to  refrigerate 
the  storeroom,  in  addition  to  making  the  required  amount  of  ice  per  24  hours.  The 
coilH  must  be  amplv  sufiicient  for  the  above  purpose,  and  must  be  made  of  extra  heavv 
continuous  weldea  pipe  connected  to  wrought-iron  headers  and  furnished  with  all 
necessarv  valves  ana  connections.  The  usuaI  framework  for  supporting  covers,  and 
insulated  covers  for  ice  molds,  of  approved  construction,  to  be  fitted  to  tank.  The 
tanks  to  be  perfectly  water-tight  and  efficiently  insulated. 

48.  Ice  molds,— FAch  tank  to  be  fitted  with  not  less  than  30  molds  of  100  lb.  ice 
capacity  each.  The  molds  to  be  substantially  made  of  galvanized  iron,  with  stiffen- 
inpr  bands  around  the  top,  made  water-tight  and  smooth  on  the  inside.  Three  extra 
molds  must  be  supplied  for  each  plant 
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44'  Ckm  fiUeTj  eic. — Each  plant  to  be  provided  with  one  automatic  can  filler  with 
the  necessary  hose  and  fittmgs,  one  ice  tong  for  lifting  molds  out  of  tank,  and  one 
thaw  basin. 

46,  Harvestmg  cran«.— Overhead  cranes  to  be  provided  for  the  convenient  harvest- 
ing of  the  ice,  the  same  to  be  designed  to  meet  tne  existing  conditions  on  the  several 
boats. 

46,  Brine  pump, — ^The  pump  for  circulating  brine  in  freezing  tank  and  pipes  of 
cold-storage  room  must  be  of  ample  size  and  approved  make  and  must  be  brass  lined 
and  brass  mounted. 

47,  DiMLing  and  filtering  apparcUus, — Each  plant  must  include  the  necessary 
appliances  for  supplying  pure  water  for  the  ice  cans.  For  this  purpose  steam  con- 
densersi  reboilers,  coolers,  and  filters  must  be  supplied.  The  coils  to  be  made  of  gal- 
vanized pipe  and  the  tank  of  heavy  galvanized  iron  or  steel.  This  part  of  the  work 
must  be  suoetantially  made  and  must  be  complete  in  all  its  details.  Washout  drains 
must  be  provided  for  all  tanks,  and  the  filters  must  be  arranged  for  washing  oat  with- 
out disconnecting  any  pipes. 

4S.  Stands  and  framtng. — ^AU  stands  and  frames  required  for  the  support  of  the 
various  parts  of  these  plants  must  be  made  entirely  of  iron  or  steel  and  must  be  effi- 
ciently secufied  to  the  steel  decks  of  the  several  boats;  and  all  stiffening  plates,  braces, 
stanchions^  liners  or  shim  plates  required  for  the  adequate  securing  or  support  of  the 
said  machmery  must  be  supplied  and  put  in  place  as  part  of  the  work  mduded  in 
this  contract. 

49,  Cold  store  and  brme  piping, — The  cold-storage  rooms  are  already  built  and  are 
13  feet  by  6}  feet  by  7  feet  high  in  the  clear.  The  necessary  amount  of  brine  piping 
must  be  erected  in  the  rooms  to  maintain  a  temperature  of  about  36  degrees  Fahren- 
heit while  the  machines  are  running.  These  coils  must  be  made  from  piping  of  the 
very  b«3t  quality,  must  have  all  necessary  valves  and  connections,  must  be  efficiently 
secured  in  place,  and  provided  with  drip  pans  of  galvanized  iron  and  drain  pipes  for 
sama 

50.  InmUaing, — All  exposed  cold  pipes,  ammonia  or  brine,  to  be  thoroughly  insu- 
lated with  frost-proof  covering,  guaranteed  for  a  i)eriod  of  two  years:  and  such  steam 
pipes  as  require  it  are  to  be  covered  with  genuine  magnesia  nonconductor. 

61.  Painting, — ^All  parts  of  the  machinery  to  be  well  painted  before  leaving  the 
shop  and  to  receive  a  finishing  coat  of  such  color  as  may  be  selected  after  erection  and. 
final  completion  on  board. 

618,  Ammoma  and  brine. — ^The  first  full  charge  of  ammonia  and  the  brine  necessary 
for  the  efficient  operation  of  the  plants  must  be  supplied,  together  with  one  ammonia 
cylinder  for  each  plant 

65,  Testing. — ^Ail  coils,  pipes,  fittings,  and  vessels  in  which  ammonia  is  used  under 
pressure  must  be  tested  to  not  less  than  300  lb.  air  or  water  pressure  before  leaving  the 
factory,  and  all  work  must  be  made  absolutely  free  from  leaks  of  any  kind  whatever 
before  the  plants  will  be  accepted. 

64,  Material  and  workman8nip,^A]l  materials  used  in  the  construction  of  these 
refrigerating  plants  must  be  the  best  of  their  several  kinds  and  suitable  for  the  pur- 
poses for  which  they  are  used;  and  should  any  defects  be  developed  during  construc- 
tion, test,  or  trial  the  contractor  must  at  once  replace  the  defective  part. 

66,  TodSf  etc. — ^All  the  requisite  winches  and  spanners,  and  sucn  special  tools  as 
may  be  necessary  for  the  operation  of  the  plants,  must  be  supplied;  also  two  ther- 
mometers and  one  salinometer  for  each  boat 

66.  Steam  and  water  supply, — There  will  be  ample  steam  available  for  all  purposes, 
at  a  boiler  pressure  of  at  least  125  lb.  per  square  mch.  The  boiler  pressure  may  be 
as  high  as  170  lb.  per  square  inch,  and  the  machinery  must  be  strong  enough  to  work 
under  this  higher  pressure.  Connections  can  be  made  to  main  steam  lines  within 
about  20  feet  of  the  compressor.  On  the  five  tenders  the  water  will  be  supplied  by 
the  fire  pump  in  engine  room,  and  any  required  quantity  up  to  50  gallons  per  minute 
can  be  oDtained.    On  the  dreage  Iota  the  water  will  be  supplied  by  a  small  centrifu- 

fa  pump,  which  will  also  deliver  any  required  quantity  up  to  50  gallons  per  minute, 
he  contractor  must  make  all  necessarv  connections  to  the  supply  pumps.  The 
temperature  of  the  condensing  water  wiU  be  subject  to  varjdng  conditions,  but  the 
highest  summer  temperature  may  be  assumed  to  be  about  80  degrees  Fahrenheit 

67.  Trial  of  j^nts. — ^Upon  the  completion  Of  each  plant  the  contractor  will  be 
required  to  put  the  same  in  operation,  and  after  the  first  ice  has  been  produced,  to 
run  for  a  period  of  three  days,  in  watches  of  6  or  8  hours,  with  6  or  8  hours  stops 
between  runs.  During  this  time  the  plant  must  produce  at  least  1,000  lb.  of  ice  each 
24  hours,  and  must  maintain  the  cold-storage  room  at  a  temperature  of  35  to  38 
d^prees  Fahrenheit  while  the  machinerjr  is  in  oi)eration.  Any  defects  that  may 
appear  or  any  leaks  that  may  develop  during  these  trials  must  be  made  good,  and  a 
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sucoeesfal  trial  run  before  the  plants  will  be  accepted.  The  expert  in  chaise  of  these 
trials  will  be^  required  to  instruct  the  17.  S.  engineers  as  to  the  method  of  running  and 
caring  for  the  machinery  in  all  its  different  pNuts. 

68.  JjocadHan  of  boatSf  etc, — The  steam  tenders  upon  which  ^Ye  of  the  refrigerating 
plants  are  to  be  erected  are  lyins  at  West  Mem^us^  Arkansas,  on  the  opposite  side  of 
the  river  and  at  a  distance  of  about  2  miles  below  Memphis,  Tennessee.  The  neai^ 
est  available  place  for  receiving  shipments  of  machinery  wiU  be  the  levee,  Memphis, 
Tennessee,  and  the  United  St£»8  will  furnish  the  use  of  a  barge  and  steiunboat  for 
the  transportation  of  all  machinery  from  Memphis  to  the  boats  at  West  Memphis, 
but  the  contractor  most  load,  unload^  and  handle  said  machinery  entirely  at  his  own 
risk  and  expense.  The  dreage  lokL  is  now  lying  at  Grafton,  Hlmois,  but  will  prob- 
ably be- at  Memphis,  Tennessee,  by  the  1st  of  June,  1900. 

59,  Time  of  delivery  and  oompUtum, — ^All  six  refrigerating  plants  must  be  delivered, 
erected,  and  ready  for  trial  not  later  than  the  first  day  of  August  nineteen  hundred. 

60,  Bidder^  plans  and  tpeci/wxHom. — ^Bidders  are  required  to  submit  complete  plans 
and  detailed  specificatioDS  of  the  plants  which  they  propose  to  furnish. 

6L  Urdled  StaleB  plans, — Two  plana  will  be  sapplied  by  the  United  States  and 

marked,  respectively,^^^^,  sheet  4,  and  ~^^t  sheet  45.   These  are  intended  to  show 

the  positions  to  be  occupied  by  the  refrigerating  apparatus  with  relation  to  the  other 
macninery  on  board  the  several  boaU,  fuso  the  space  available,  but  are  not  intended 
to  indicate  the  form,  size,  or  location  of  the  individual  parts  making  up  the  complete 
plant,  as  these  points  are  left  in  the  hands  of  the  several  bidders,  subject  only  to  the 
conditions  herembefore  specified. 

6£,  PaymerUs, — ^Upon  the  completion  of  each  plant,  after  a  satisfactory  test  and  its 
acceptance  by  the  United  States,  ninety  (90)  per  centum  of  the  contract  price  will  be 
paid  to  the  contractor.  The  remaining  ten  (10)  per  centum  will  be  retamed  for  one 
month,  and  will  then  be  paid,  less  any  sums  reqmred  to  reimburse  the  United  States 
for  repairs  during  that  i)eriod  to  remedy  defects  due  to  imperfect  workmanship,  of 
which  the  engineer  in  charge  shall  be  the  judge. 

6S.  IngpectUm, — ^The  plants  will  be  subject  to  inspection,  during  their  manufacture 
and  erection,  by  an  inspector  appointed  by  the  United  States,  and  the  contractor 
must  ffive  the  mspector  every  opportunity  to  oversee  the  work  at  all  stages.  Such 
tests  01  material  as  are  deemed  necessary  are  to  be  made,  at  the  expense  of  the  con- 
tractor, under  the  supervision  of  the  inspector.  The  engpbaeer  ofilcer  in  charge  shall 
have  the  right  to  require  the  immediate  removal  of  any  employee  of  the  contractor 
who  is  deemed  incompetent  or  otherwise  objectionable. 

64.  Extra  work, — ^It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  six  refrigerating  plants  complete  in  all  respects  for  the  work  which  they  are 
designed  to  do,  and  ready  for  operation.  No  claim  whatever  shall  at  any  time  be 
made  upon  the  United  States  by  the  contractor  for  or  on  account  of  any  extra  work 
or  material  performed  or  furnished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  material  shall  have  been  expressly  required  in  writing  by 
the  engineer  office  in  charge,  the  prices  and  quantities  thereof  having  been  first 
agreed  upon  by  the  contracting  parties  and  approved  by  the  Chief  of  Engineers. 

65.  Omissions,  etc, — All  necessary  adjuncts  or  attachments  properly  forming  parts 
of  the  refrigerating  plants,  and  requisite  for  their  proper  and  efl^cient  working,  shall 
be  ttnderet(X)d  to  be  included  in  these  specifications,  whether  mentioned  herein  oi 
not,  and  shall  be  supplied  by  the  contractor  as  forming  part  of  the  contract  Any 
doubt  as  to  the  meaning  of  these  q[)ecifications,  or  of  any  drawings  or  explanations 
which  are  furnished  the  contractor,  will  be  explained  by  the  engineer  ofiicer  in  charge, 
who  shall  also  have  the  right  to  correct  any  errors  in  said  specifications,  etc.,  when 
such  correction  is  necessary  for  the  fulfillment  of  their  intention. 

66.  Expenses,— In  case  of  failure  to  complete  and  deliver  the  refrigerating  plants 
within  the  time  specified,  the  contractor  will  be  liable  and  must  pay  any  and  all 
expenses  incurred  by  the  United  States  because  of  said  failure;  said  expenses  to  be 
determined  by  the  engineer  ofi&cer  in  charge. 

67.  AUemative  systems* — ^While  the  above  specifications  contemplate  the  installation 
of  ammonia  compressing  refrigerating  and  ice-making  plants,  bids  on  other  systems 
will  foe  entertained.  Au  bids  must  be  acoompanied  by  full  detailed  drawings  and 
specifications,  showing  just  what  it  la  proposed  to  furnish. 

(Prawinj^  ^^,  sheet  14,  and  ?4^,  dieet  46.) 

Mabon  M.  Patrick, 
Cbptmn,  Corps  of  Engine$nf 
See^y  Mmssippi  Eiwr  OommMoiL 
Offigb  Bbcbetaby  Mdwisbifpi  River  Commission, 

St,  Louis,  Mo.,  January  t9, 1900. 
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Appendix  3  D. 

MMStemt  or  ABBOKJkMT  mXQTHWDl  A.  T.  MOXBOW  0»  VOBK  VOSR  BT  THS  TOFOCffiAPHIGAL 
PABTT  XnmWM.  HIB  GHAIKIB,  AND  QM  BBOOiiMAiaftANCn  KUD8  B.T  AflBIfiTANT  BMaiNEBB 
GBQU  H.  ISnrGBy  DI7B1NQ  TBB  FZBiO)  SlUkBOy  OF  1809. 

8v.  Loui%  Mo.,  jPkdruory  fS,  1900. 

Cafvaiv:  I  hav<&the  honor  to  sabmit  the  following  report  on  the  work  done  by 
the  topographical  Jprnty  onder  my  chaive,  and  reooiinaiasance  made  by  Assistant 
Engineer  Geo.  H.  French,  durine  the  fiekl  seaaott  of  1899. 

Actiiw  under  your  orders,  I  len  St  Louis  ob  30th  April  and  proceeded  to  Minne- 
«K>lfs,  MiBD'^  for  the  purpose  of  oiganising  a  party  and  coauBfliicing  op^Btione  at 
that  plaea  The  first  few  days  of  May  I  Bjpent  in  arranging  for  thesubsisteBee  of  the 
party  and  for  the  commenoement  of  work.  A  nmaber  of  assistants  and  men  arrived 
on  5th  Mity. 

Field  work  was  begun  on  6th  May  with  five  partieB  In  the  field.  The  work  dcHie 
in  the  Tidn^y  of  Minneapolis  during  the  early  part  of  the  season  consisted  of  ordi- 
nary levels,  a  series  ol  tapeline  measurements  to  form  a  basis  for  topography,  and 
topospniphy,  bennaiog  at  the  upper  limit  of  the  worit  of  1807  and  pvogressing  north- 
wanf.  The  hvorography  was  left  to  be  done  at  the  dose  of  the  season.  The  party 
was  quartered  at  a  hotel  near  the  center-  of  Minnei^lis,  and  outljring  work  was 
reached  b^  use  of  the  street-car  lines.  By  17th  Jnne  as  much  work  was  completed 
in  that  vidnity  as  could  be  done  advantageously  witiioat  the  use  ol  boats  and  camp 
outfit. 

Operations  were  tiien  transferred  to  Aitkin,  Minn.,  in  order  to  prosecute  the  woric 
downstream,  thereby  taking  advantSM  of  the  unusuaHy  strong  current,  and  to  keep 
the  party  occupied  in  that  uncultivaM  part  of  the  country  unul  alter  the  harvest  A 
the  grain  croijs,  which  until  late  in  the  summer  would  have  rendered  topographkal 
work  impracticable  over  most  ol  tiie  countr^f  to  be  traversed  by  the  survey.  After' 
reaching  Aitkin  the  partv  was  provided  with  7  small  boats  and  a  camping  out- 
fit of  17  tents,  mostly  small  ones  to  facilitate  dividing  the  party  into  detachments. 
Five  teams,  with  teamsters,  were  emploved  for  the  season  to  move  camp  from  time 
to  time  and  to  transfer  subparties  to  and  from  their  work  when  the  current  was  too 
strong  to  travel  advantageously  in  skiffs.  Two  additional  assistants  joined  the 
party,  and  enough  more  men  were  employed  to  organize  a  sounding  party  and  to 
supply  a  subsistence  force. 

The  party  when  fully  organised  was  as  follows:  A.  T.  Morrow,  in  charge;  Eusene 
L.  HanxMHS,  hydrography;  W.  B.  Williams,  £.  J.  Thomas^  F.  G.  Bay,  and  M.  I. 
Powers,  topography;  W.  C.  Lemen,  ordinary  levels;  and  £.  E.  Whitehead,  stadia 
readings  to  sounding  boat.  The  recorders,  cooks,  axmen,  etc.,  completed  the  party, 
which  numbered  altogether  about  46  men. 

At  the  time  the  party  reached  Aitkin  the  high  water,  which  came  a  little  later  this 
yen*  than  usual,  was  over  the  banks,  rendering  any  extensive  work  in  that  imme- 
diate vicinity  impracticable.  A  small  amount  of  topographical  work  was  done  about 
the  town  <^  Aitkin  while  camping  arrangements  were  bemg  completed,  and  on  the 
22d  the  camp  wae  moved  down  river  about  10  miles,  where  the  oanks  are  higher, 
and  the  regular  work  of  ihe  season  was  th^i  taken  up.  The  hifh  water  soon  sub- 
sided and  the  w<xk  progressed  without  serious  hindrance  untu  the  latter  part  of 
August,  when  a  seocxid  rise  occurred  which  carried  the  water  over  the  banks  m  low 
places  and  submerged  the  islands 

The  par^  at.this  time  had  reached  the  vicinity  of  Little  Falls,  where  its  progress 
was  stall  further  obstructed  by  a  log  jam  of  3  miles  in  extent.  The  shore  line 
work  and  soundings  were  for  a  time  suspended  and  only  topography  and  levels  con- 
tinued. By  the  time  the  water  had  fallen  sufficiently  to  resume  shore-line  work  the 
party  had  passed  ovdr  a  stretch  of  15  miles  of  river,  the  survey  of  which  was  left 
mcomplete.  From  this  time  until  the  close  of  the  season  all  parts  of  the  work  were 
completed  together,  although  in  October  a  third  rise  occurred  which  reached  the 
bank-full  stage  and  for  a  time  threatened  further  interruption.  On  the  13th  I^ovem- 
ber  work  was  completed  to  the  upper  limit  of  the  woiv  of  1897,  near  Minnehaha 
Park.  The  party  was  tiien  disbanded  and  the  outfit  shipped  back  to  Aitkin  to  be 
stored  with  otiier  property  at  that  place. 

The  stretch  of  nver  covered  by  the  season's  operations  is  radicallv  different  from 
that  below  St  PauL  The  stream  is  narrow,  with  abrupt  banks,  and  has  practically 
no  flood-plain.  The  slope  of  the  river  is  about  2}  feet  per  mile  on  the  average  and 
the  bed  of  the  stream  is  mostly  a  mass  of  gravel  and  bowlders,  relieved  by  some 
rock  in  place  at  Little  Falls,  St  Cloud,  and  Minneapolis.    Under  these  conditions 
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steamboat  navigation  is  out  of  the  q^uestion  as  a  practical  means  of  transportation. 
The  river,  however,  is  effectively  utilized  by  the  logging  companies  in  the  transpor- 
tation of  logs  from  the  pineries  near  the  head  waters  to  the  mills  below.  Lo^  are 
dumped  into  the  river  from  railways  and  turned  loose  from  the  upper  tributaries  in 
such  numbers  as  to  completely  monopolize  the  river  at  times.  These  are  floated  by 
the  current  until  thev  become  lodged  acainst  the  banks  or  against  obstructions  in 
the  stream,  whence  thev  are  again  set  afloat  and  so  kept  goin^  until  they  reach  their 
destihation.  Local  mills  along  the  river  are  supplied  bypassmg  logs  through  assort- 
ing saps  and  abstracting  logs  of  certain  brands.  Above  little  Fal&  a  series  of  cribs 
has  been  constructed  across  the  stream  to  prevent  the  too  rapid  naf^sage  of  logs  in 
times  of  high  water.  Here  the  logs  are  allowed  to  jam,  and  are  held  until  such  time 
as  they  are  needed  below.  Channels  are  then  opened  through  the  jams  and  the 
accumulation  of  loas  is  gradually  turned  loose.  In  places  chutes  are  blocked  with 
piUng  and  used  for  holdmg  logs  m  times  of  high  water  and  for  storing  for  the  winter 
the  surplus  at  the  end  of  the  season.  At  other  places  lon^  rows  of  piling  and  booms 
are  placed  to  prevent  logs  from  lodging  in  undesirable  places.  At  Minneapolis  the 
river  above  the  falls  is  almost  entirely  monopolized  by  tne  rows  of  piling,  cribs  and 
booms  used  in  assorting  and  distributing  logs.  All  these  obstructions,  although  essen- 
tially incident  to  this  method  of  utilizing  the  river  for  commercial  purposes,  greatly 
increased  the  labor  of  making  our  surveys  and  added  most  perplexing  difficulties  to 
•  the  prosecution  of  the  hydrographical  work. 

Soundings  were  taken  on  transverse  lines  100  meters  apart  and  were  located  by 
stadia  readings  from  an  instrument  on  shore. 

The  topographical  work  covered  a  strip  half  a  mile  wide  on  each  side  of  the  river, 
and  was  extended  to  include  towns  or  greater  portions  of  tributary  streams  or  other 
important  topographical  features.  The  work  was  done  in  substantially  the  usual 
manner,  with  more  numerous  stadia  readings  to  conform  to  the  laiger  scale  on  which 
the  work  is  to  be  platted.  Coordinates  of  the  stadia  work  were  computed  as  the 
work  progressed,  this  method  of  reduction  seeming  to  conform  better  to  the  con- 
veniences of  camp  life  than  platting  on  large  scale  field  sheets.  About  250  miles  of 
the  lines  computed  were  run  in  stretehes  between  geodetic  points,  which  were  about 
3  miles  apart  on  the  average.  So  much  work  done  under  the  varied  conditions  of  an 
entire  season,  so  accurately  checked  and  nm  so  as  to  exclude  the  compensations  of 
work  run  in  circuits,  should  form  some  reliable  test  of  the  accuracy  of  practical 
stadia  work.    The  results  will  be  given  hereafter  with  other  data. 

My  assistants  were  mostly  men  of  extensive  experience  in  their  lines  of  work,  and 
together  constituted  a  strong  force. 

The  work  of  the  season  extended  over  about  190  miles  of  river  and  was  accom- 
plished in  a  littie  over  six  months,  under  conditions  that  were  moetiy  unfavorable. 

Summary  showing  extent  and  character  of  field  work. 

River  (midstream  distance)  on  which  survey  was  completed miles..  187 

River  on  which  survey  was  partially  completed do 15 

Topography square  miles. .  266 

Hydrograpny do 21 

Tapeline  measurements miles. .  49. 5 

Instrumental  locations  on  topography 155, 620 

Elevations  determined  on  topography 136, 206 

Transit  readings  in  connection  with  tapeline  measurements 2, 795 

Elevations  determined  by  ordinarv  levels 7,937 

Soundings ". 79,873 

Stadia  readings  to  locate  soundings 29, 268 

Average  num  oer  of  stadia  locations  per  square  mile  of  area  covered 542 

Average  number  of  stadia  elevations  determined  per  square  mile  of  area 

covered 475 

Average  number  of  soundings  per  square  mile  of  hydrography 3, 768 

Average  daily  number  of  stadia  locations  per  topojrfapher 259 

Average  daily  number  of  stadia  elevations  per  topographer 227 

Average  area  completed  daily  per  topographer square  mile. .  0. 48 

Average  length  of  stadia  lines  between  geodetic  points miles. .  3. 2 

Average  error  of  closure  of  stadia  lines  (computed)  between  geodetic  points  1  in  1, 042 

RBCONNAIBBANCS. 

In  the  latter  part  of  the  field  season  of  1898,  when  the  trian^lation  had  reached 
the  vicinity  of  Aitkin,  Minn.,  great  difficulty  was  experienced  m  the  prosecutipn  of 
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the  work  on  account  of  the  flat  country  and  the  hieh  timber.  As  these  same  condi- 
tions prevail  over  the  greater  part  of  the  territory  lying  along  the  river  to  the  head 
waters,  it  has  seemed  advisable  to  discontinue  triangulation  above  Aitkin  and  sub- 
stitute therefor  a  series  of  tapelin^  measurements  along  the  river  to  form  a  basis  for 
topographical  work;  and  as  a  check  on  this  system  of  measurements,  and  for  a  connec- 
tion at  its  terminus,  to  carry  triangulation  across  the  country  from  Brainerd  to  the 
head  waters,  and  thence  down  river  as  far  as  the  hills  extend.  As  the  distance  across 
the  countrjr  from  Brainerd  to  the  head  waters  is  short  compared  with  the  distance 
along  the  river  from  Aitkin  to  the  head  waters,  and  as  it  seemed  probable  that  the 
work  across  country  could  be  carried  on  in  the  early  part  of  liie  season  when  the 
roads  above  Aitkin  are  impassable,  this  method  of  procedure  seemed  to  offer  the  most 
satisfactory  solution  of  a  difficult  problem. 

In  order  to  ascertain  more  fully  as  to  the  practicability  of  these  plans  and  to  pre- 
pare for  their  execution,  Assistant  Iki^eer  George  H.  French  was  instructed  to 
make  an  examination  of  the  country  lymg  between  Brainerd  and  the  head  waters  of 
the  river,  and  if  practicable  to  lay  out  a  system  of  triangulation  over  the  same; 
thence  to  proceed  down  river  and  make  such  examinations  of  the  river  and  the  countiy 
adjacent  thereto  as  would  enable  him  to  determine  as  to  the  practicability  of  making 
the  proposed  tapeline  measurements,  and  advise  concerning  tne  best  methods  of  com- 
pletmg  the  surveys  and  the  f  roper  equipment  for  the  parties  prosecuting  them. 

He  came  to  my  camp  on  June  21  and  was  provided  with  a  team  and  camp  outfit. 
He  then  proceeded  to  Brainerd  and  looked  over  the  country  along  the  Brainerd  and 
Northern  Railroad  to  Walker^  thence  west  to  Park  Rapids,  and  north  to  Lake  Itasca, 
returning,  he  went  south  from  Park  Rapids  through  the  Crow  Wing  country  and 
then  east,  reaching  my  camp  at  Brainerd  on  August  2. 

It  was  then  decided  to  lay  out  a  system  of  triangles  following  substantially  the 
route  traveled  on  his  first  tnp  across  the  country.  This  he  accomplished  in  about 
one  month.  The  system  comprises  fifteen  triangles,  with  sides  averaging  about  12 
miles  in  length,  and  extends  to  LAke  Itasca  and  down  the  river  about  25  miles  to  Be- 
midji.  ^  On  September  7  he  left  Lake  Itasca  in  a  small  boat  and  made  an  exploration 
of  the  river  to  Aitkin,  where  he  arrived  at  the  end  of  the  month. 

A  report  of  his  operations,  with  descriptions  of  the  country  he  passed  through,  has 
been  prepared  and  will  be  used  for  future  reference.  His  investigations  have  resulted 
in  his  approval  of  the  plans  outlined  above.  It  is  therefore  respectfully  recom- 
mended tnat  work  for  the  coming  season  be  undertaken  in  accordance  therewith. 

Respectfully  submitted. 

.  A«  T.  MosBow,  AsnstarU  Engineer. 

CSapt  Mabon  M.  Patbick, 

Corps  of  Engineers,  XJ.  8.  A» 
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Tablb  No.  l.^-Dkcrqxincies  belvfun  remUs  ofpneUe  and  crdinary  Und^,  AiMn^  Ifmii.y 

toMmnetupohMf  Jftim. 


Between— 


Dlfltuioett 


Dtocrep^ 
•acy. 


P.B.M.aJ*. 
P.B.M.«|«. 
P.B.M.4«. 

r.B.M.l52. 


P.  B.  M.  Oourt-hoOM  and  ^  JUtkin,  and  retdn . 

P.B.M.»I«»ndP.B.M.»l* 

P.B.M.«|*aiidT.B.M.  M« 

T.B.M.246aDdT.B.M.ai5 

T.B.M.a46»ndP.B.M.«l» 

P.B.M.aPandT.B.M.237 

T.B.M.237andP.B.M.ai 

P.B.M.>P«lldP.B.M. 

P.B.M.»  i^«adP.B.M. 

P.B.M.S  •andP.B.M.»i». 

P.B.M.»;«andP.B.M.>i». 

P.B.M.»  •andP.B.M.'j 

P.B.M^iandP.B.M. 

®  North  Base  and  P.  B.  S}.  *H- 

P.  B.  M.  »lfl  and  P.  B.  M.  n« . 

P.B.M.«i»«ndP.B.M.4 

P.B.M.n&and  P.B.MJ 

P.B.M.S  «andP.B.M.a 

P.B.M.»  "andP.B.M.* 

P.B.M.«  •andP.B.M.4 

P.B.M.a  lamdP.B.M.* 

P.B.M.a  tandRB-M. 

P.B.M.«  iandP.B.M.a 

P.B.M.*  *andP.: 

P.B.M.a  «andPJ 

P.B.M.»  «andT.: 

T.  B.  M.  152  and  P.  B.  M.  >|i . 

P.B.M.»fiand  P.B.M.*  « 

P.B.M.a  «and  P.B.M.*  • 

P.B.M.««andP.B.M.*  « 

P.B.M.*  «andP.B.M.«  ' 

P. B.  M.*  '  and  P.  B. M.»  • 

P.B.M.*  •andP.B.M.** 

P.B.M.x  landP.B.M.*  * 

P.B.M.*  *andP.B.M.«* 

P.B.M.*  aftndP.B.M.a« 

P.B.M.»*andP.B.M.a^ 

P.B.M.*  »and  P.B.M.»  • 

P.  B.  M. »  •  and  P.  B.  M.  St.  Cloud. 

P.  B.  M.  St.  Cloud  and  P.  B.  M.  ■!». 

P.B.M.s8>and  P.B.M.*|» 

P.B.M.*  «andP.B.M.»|2 

P.B.M.*  xandP.B.M,»|« 

P.B.M.«  •andP.B.M.«l« 

P.B.M.«i«andP.B.M.«fA 

B.M.«S*and  P.B.M.«f» 

B.M.«l>andP.B.M.«|« 

P.  B.  M.  M*  an<i  P-  B.  M.  *| 

P.B.M.*  landP.B.M. 

P.B.M.»«andT.B.M.7 

T.  B.  M.  70  and  P.  B.  M-  «l«  • 
I 


P.B.M.«l«andP.B.M.n« 

P.B.M.*  ■andP.B.M.*;^ 

P.B.M.*  'andP.B.M.«r« 

P.B.M.«,*andP.B.M.«^r* 

P.B.M.»r*andP.B.M.«> 

P.B.M.»^andP.B.M.*;» 

P.B.M.«r*andP.B.M.a  * 

P.B.M.«^«andP.B.M.«w^ 

P.B.M.*  AandP.B.M.*  • 

P.B.M.**andP.B.M.*« 

P.B.M.*  •andP.B.M.*  • 

P.B.M.»  iandP-B-M.*  » 

P.B.M.«HandP.B.M.»  • 

P.B.M.*  •  and  P.  B.  M.  Oluck 

P.  B.  M.  Gluck  and  P.  B.  M.  Great  Northern. 
B.  B.  M.  Great  Northern  and  P.  B.  M.  s|^ 


S.0 
a.6 
1.0 
.6 
2.0 
2.6 
1.5 
S.6 

8.4 
8.8 
2.0 
6.9 
8.2 
3.8 
8.2 
8.4 
8.2 
8.2 
2.8 
8.2 
8.1 
8.0 
2.5 
8.1 
1.7 
1.8 
8.1 
8.1 
8.0 
8.1 
8.8 
8.2 
8.4 
2.7 
8.8 
2.1 
8.6 
2.8 

.6 
8.0 
8.6 
8.0 
8.8 
8.9 
6.6 
8.0 
8.7 
8.1 
2.1 

.8 
8.8 
8.0 
8.4 
8.0 
2.9 
4.0 
8.6 
8.0 
8.1 
2.7 
8.9 
2.6 
8.2 

.6 

.8 
2.7 


+.08 
-.06 
+.02 
+.06 
+.09 

—.06 
+.09 
+.07 
-.06 
-.68 
+.18 
+.11 
-.01 
+.02 
+.94 
+.04 
+.18 
+.10 
.00 
-.05 
+.02 
+.11 
+.07 
+.07 
+.08 
-.06 
•^.04 
+.08 
+.04 
+.07 
+.12 
+.19 
+.14 
+.10 
+.08 
+.02 
+.19 
+.16 
+.02 
+.U 
+.10 
+.02 
+.01 
+.16 
+.20 
+.09 
+.06 
-.06 
+.09 
-.01 
-.08 
-.02 
+.05 
-.06 
-.02 
+.08 
+.02 
-.02 
-.06 
-.008 
+.09 
+.02 
+.01 
+.00 
+.02 
-.14 


W.C. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do: 
Do. 
Do. 
Do. 

Do. 
S.E.Wlil(eh€iid. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 

Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Do. 
Do. 
Da 
Da 
Do. 
Do. 
Da 
Do. 
Da 
Do. 
Da 
Do. 
Da 
Da 
Do. 


Number  of  ordinary  level  linee  compared  with  precise  levels 67 

Average  length  of  ordinary  level  lines  between  precise  bench  marks,  .miles. .    2. 93 
Average  discrepancy feet.  •      •  066 
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Table  No.  2. — Slope  of  water  turf  ace  m  Mimmpfi  River  betioeen  gtone  Unes,  and  some 
other  points,  from  Fort  SneUing  Military  Betervaiion  to  Pine  KfioU,  near  Ailkin,  Minn. 


SSSwnft'      Location  of  Btone  line  or  other  point 


stone  line. 


Total 
slope 
be- 
tween 
points. 


Mid- 
stream 
distance 
between 
points. 


Slope 
per 
mile. 


Remarks. 


268  to  264 


267 


270 
271 
272 
278 
274 
275 
276 
277 
278 
279 
280 


284 


287 
288 


291 
292 
298 
294 
295 
296 
297 
298 
299 
299  to  805 

806 

806 
897 
808 
809 
810 
811 
812 
818 


816 
816 
817 
818 
819 
820 
821 
822 

828 
824 
825 

825  to  268 


1,000  meters  below  Minnehaha  Creek , 

At  Lake  Street  Bridge,  Minneapolis 

250  feet  below  Washington  Avenue  Bridge. 

Electric  power  house , 

Head  of  St.  Anthony  Falls 


HeeL 


MOm, 


jtef. 


Thirty-fourth  street,  North  Minneapolis . . . 
Three-fourths  mile  above  Fifty-third  ave- 
nue N. 
One-half  mile  above  Rice  Creek 

1  mile  above  mouth  of  Coon  Creek 

2}  miles  below  Anoka  Bridge ^.... 

600  meters  above  bridge  at  Anoka .'.... 

At  foot  of  Clouquet  Island 

At  foot  of  Goodwins  Island 

3  miles  below  Elk  River 

At  Elk  River  Ferry , 

At  Otsego,  Minn 

175  meters  above  Dlmmicks  Island 

8  miles  below  Monticello 

At  lower  end  of  Montlcello , 

2  miles  above  Monticello , 

5  miles  above  Monticello , 

At  foot  of  Bear  Island 

6  miles  below  Clearwater 

At  upper  end  of  old  cut-olT 

At  Clearwater,  Minn 

8  miles  above  Clearwater 

6  miles  below  St.  Cloud 

2i  miles  below  Normal  School  building 

St  Cloud  Dam 

Fall  at  St  Cloud  Dam 

Foot  of  Sauk  Rapids 

Head  of  Sauk  Rapids 

4  miles  above  Sauk  Rapids 

U  miles  below  Little  Rock  River 

2i  miles  above  Little  Rock  River 

U  miles  below  Rice,  Minn .'.... 

960  meters  above  Russels  Ferry 

One  mile  Above  Platte  River 

At  North  Prairie  Feny 

At  head  of  McDougalls  Island 

One^ourth  mile  below  Cashs  IfHand 

(Survey  incomplete,  stretch  includes  Little 

Falls  Dam  and  Pike  Rapids. ) 

4^  miles  below  town  of  Fort  Ripley 

li  miles  below  county  line  road 

One-eighth  mile  above  Nokay  Setaie  Biver. 

8i  miles  above  ruins  of  Fort  Ripley 

2\  miles  below  Crow  Wing  River 

▲told  Crow  Wing  Ferry  landing 

8  miles  above  old  Crow  Wing 

At  mouth  of  Buffalo  Creek 

Lower  part  of  Brainerd 

Brainerd  Dam 

Falls  at  Brainerd  Dam 

8A  niiles  above  Brainerd  Dam 

2t  miles  below  Rabbit  River 

One-half  mile  abovemouth  of  Rabbit  River. 

8^  miles  above  mouth  of  Rabbit  River 

One-fourth  mile  above  Dr.  Camp's  place. . . 

U  miles  below  Pine  River 

21  miles  above  Pine  River 

Three-fourths  mile  below  Tow  Head  Rap- 
ids. 

2  miles  below  Dean  Brook 

U  miles  above  Dean  Brook 

Three-fourths  mile  above  sharp  bend  at 
Pine  Knoll. 

Yicinilj  of  Pine  Knoll  to  vicinity  of  Min- 
nehaha Park. 

Pine  Knoll  (near  Aitkin)  to  St  Anthony 
Falls. 


8.48 
16.16 
10.19 
66.79 


8.97 
4.20 

8.06 
5.00 
8.18 
8.31 
4.31 
4.76 

10.43 
8.83 
7.67 

11.94 

12.00 

10.27 
8.87 

10.90 
7.18 
7.19 
3.16 
2.87 
4.85 
7.19 
8.60 
8.50 

14.34 
1.21 

11.40 
8.66 
4.80 
3.94 
3.34 
4.89 
4.44 
5.18 
8.51 

18.25 


69.73 

16.86 

4.82 

8.06 

2.49 

1.97 

2.19 

2.69 

1.87 

2.21 

17.78 

.10 

.09 

.12 

.51 

.66 

1.74 

2.78 

4.02 

2.92 

L71 
1.50 

496.00 

894.00 


8.3 
2.5 

.7 
.7 


2.6 
8.2 

2.5 
8.8 
2.5 
8.1 
8.0 
8.1 
3.6 
2.7 
2.9 
8.8 
8.0 
2.9 
2.8 
2.8 
8.2 
2.6 
8.9 
8.3 
8.2 
8.4 
8.1 
2.1 


2.6 
.7 
4.4 
2.1 
3.8 
2.7 
8.4 
8.2 
8.8 
8.1 
8.0 


17.8 
8.1 
8.2 
2.8 
8.2 
8.2 
8.4 
8.2 
8.1 
2.7 


8.7 
2.7 
4.0 
2.8 
8.2 
8.4 
4.1 
8.6 

4.1 
8.5 
8.5 

202.00 

195.00 


2.57 
6.46 
14.97 


Foot  of  rapids. 
Below  lower  dam. 
Includes  falls 
and  contiguous 


1.58 
1.81 

1.22 
1.82 
8.25 
2.68 
1.44 
1.54 
2.90 
1.42 
2.61 
8.62 
4.00 
8.54 
2.99 
8.89 
2.28 
2.77 
.81 
.87 
1.51 
2.11 
2.78 
4.05 


.46 
16.29 
1.97 
2.05 
1.04 
1.24 
1.44 
1.89 
1.67 
2.76 
6.06 


8.92 

4.96 

1.85 

LIO 

.78 

.61 

.65 

.84 

.44 

.82 


At  medium  stage. 


2.46 

2.02 


At  medium  stage. 


Back  water  from 
Brainerd  Dam. 
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Table  No.  3. — Approximate  elevation  above  Chdf  level  at  Biloxi,  Miss.,  of  some  points 
along  the  river  above  Fort  Snelling. 

[Water  surfaces  are  reduced  approximately  to  the  lowest  stage  during  the  summer  of  1899.] 


Elevation 
above  sea. 


Base  of  rail  on  Great  Northern  B.  R.  bridge,  Minneapolis 

Base  of  rail  at  Great  Northern  R.  R.  depot,  Elk  River 

Base  of  rail  at  Great  Northern  R.  R.  depot,  Monticello 

Base  of  rail  at  Great  Northern  R.  R.  depot,  Clearwater 

Base  of  rail  on  Great  Northern  R.  R.  bridge ,  St.  Cloud 

Base  of  rail  on  Northern  Pacific  R.  R.  bridge  in  upper  part  of  Little  Falls . 

Base  of  rail  on  Northern  Pacific  R.  R.  bridge  in  Brainerd 

Base  of  rail  at  Northern  Pacific  R.  R.  depot,  Aitkin 

Water  surface  at  head  of  St.  Anthony  Falls 

Water  surface  at  Anoka  brld^ 

Water  surface  at  Elk  River  ferry 

Water  surface  at  Monticello  bridge 

Water  surface  at  Clearwater  ferry 

Water  surface  at  St  Cloud  railroad  brl  d  ge 

Water  surface  at  Two  Rivers  ( Royal  ton)  bridge  . . : 

Water  surface  at  upper  end  of  town  of  Little  Falls 

Water  surface  at  lower  month  of  Crow  Wing  River 

Water  surface  at  Brainerd  railroad  bridge 

Water  surface  at  mouth  of  Fine  River 


Ibet, 


894 

982- 

962 

1,034 

1,118 

1,211 

1,209 

•796 

829 

863 

895 

9S4 

978 

1,029 

1,104 

1,147 

1,154 

1,179 


Tablb  No.  4. 

descbifnonb  of  bench  mabks  from  minneapolis,  minn.,  to  neab  aitkin,  minn., 
with  elevations  in  feet  above  memphis  datum. 

For  fall  descriptioiis  of  precise  leveL  bench  marks,  and  triangalation  stations  see 
Report  of  1899,  pages  3385  and  3408.    Mean  Gulf  level  at  Biloxi,  Miss. ,  adopted  value, 


is  approximately  7.81  feet  above  Memphis  datum. 
Tne  tile  and  pipe  marks  referred  to  in  the  follo^ 


pipe  marks  referred  to  in  the  following  table  consist  of:  A  subsurface 
mark,  which  ip  a  vitrified  clay  slab,  18  by  18  by  4  inches,  buried  about  3i  feet  under 
ground,  with  a  copper  bolt  leaded  into  the  center,  and  a  4-inch  iron  i)ipe,  4  feet  long, 
extendmg  above  tne  surface  and  having  a  brass  cap  bearing  the  inscription  '*  Missis- 
sippi River  Commission,"  etc.  Around  the  center  of  both  tile  and  cap  are  inscrip- 
tions designating  the  character  of  the  mark,  thus:  Triangulation  station,  '^U.  @  S." ; 

<<p  s  M  "  **D  ML" 

precise  bench  mark,    -g  A  g'    ordinary  benchmark,  -g  q  g 

Bench  marks  are  placed  in  pairs  on  lines,  called  "stone  lines,"  crossing  the  river 
at  intervals  of  about  3  miles. 

The  geographical  poeitioiui,  elevations,  and  the  azimuths  and  distances  between 
consecutive  marks  of  the  same  line  are  determined. 

The  triangulation  marks  used  as  bench  marks  are  such  as  came  within  easy  reach  of 
the  precise  level  or  ordinary  level  lines. 

XJ.  S.  E.  B.  M.  Under  bluff,  on  right  bank,  about  one-half  mile  above  Soldiers  Home. 
Elevation  cap,  716.16  feet 

STONE  LINS  264. 
[At  Lake  Street  Bridge,  in  lower  part  of  Mlnneapolifl.] 

^^,  Tile  and  pipe,  one-half  meter  north  of  south  line  of  Marshall  street,  23  meters 
east  of  east  end  of  Lake  Street  Bridge.  To  ^^,  90°  59^,  394  meters.  Blazed  trees: 
To  15-inch  oak,  36°  1(K,  12.9  meters;  to  18-inch  basswood,  331°  4(X,  13.6  meters;  to 
12-inch  oak,  306°  40^,  9.1  meters.  Elevation  cap  on  pipe,  830.63  feet;  bolt  in  tile,  826.53 
feet 

^^.  Tile  and  pipe,  on  right  bank  17  meters  toward  river  from  west  abutment  of 
Lake  Street  Bridge.  In  line  with  pair  of  iron  posts  third  from  abutment  and  6  meters 
from  the  south  post    Elevation  cap  on  pipe,  802.52  feet;  bolt  in  tile,  798.74  feet 

*<U.  B  S."  B.M.I.  On  west  abutment  of  Lake  Street  Bridge.  Elevation,  822.82 
feet 

@  Powder  Horn.  Thirty-fourth  street  and  Tenth  avenue  south,  Minneapolis.  Ele- 
vation cap  on  pipe,  874.8  feet;  bolt  in  tile,  870.79  feet 

City  datum  of  Minneapolis:  Elevation,  718.09  feet 
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flXQNB  LINB  265. 
[At  Twentieth  ayenne  sonth.] 

^^,  p.  B.  M.  In  southeast  Minneapolis,  near  right  of  way  of  Great  Northern  Rail- 
way, 200  meters  below  east  end  of  bridge.  Elevation  cap  on  pipe,  805.32  teet;  bolt 
in  tile,  801.34  feet. 

^f^.  Copper  bolt  leaded  vertically  in  next  to  top  stepping  stone  in  rock  abutment 
'  of  Northern  Pacific  Railway  bridge,  on  river  end  of  abutment.  Abutment  is  on  north 
line  of  Twentieth  avenue  south.    B.  M.  marked  "U.  ©  S.""    Elevation,  822.76  feet. 

Base  of  rail,  Minneapolis  Union  Depot    Elevation,  821.06  feet. 

Base  of  railj  Great  Northern  passenger  station,  east  Minneapolis.  Elevation, 
•811.74  feet. 

Base  of  rail,  Kenwood  station,  Minneapolis  and  St  Louis  Railroad.  Elevation, 
873.06  feet 

Base  of  rail,  Minnehaha  railway  station.    Elevation,  821.59  feet. 

Base  of  rail,  east  end  Chicago,  Milwaukee  and  St  Paul  Railway  bridge.  Eleva- 
tion, 848.31  feet 

Base  of  rail,  west  end  Northern  Pacific  Railway  bridge.    Elevation.  825.37  feet. 

Base  of  rail,  east  end  Minnesota  and  Wisconsin  Railroad  bridge.  Elevation,  813.52 
feet 

Base  of  rail,  east  end  Stone  Arch  Bridge.    Elevation,  812.12  feet 

Base  of  rail,  east  end  Great  Northern  Railway  bridge.    Elevation,  833.91  feet. 

@  Windom,  near  Windom  Park,  northeast  Minneapolis.  Elevation  cap  on  pipe, 
963.45  feet;  bolt  in  tile,  959.47  feet 

STONB  UNB  266. 
[At  ThlTty-fomth  street,  north  MlimeapollB.] 

^^y  p.  B.  M.  On  top  left  bank  of  river  at  Twenty-seventh  aVenue,  northeast  Min- 
neapolis.   Elevation  cap  on  pipe,  841.30  feet;  bolt  m  tile,  837.31  feet 

^1^.  Tile -and  pipe,  one-fourth  meter  north  of  an  east  and  west  fence  on  property 
belonging  to  Nelson  Reeves.  Fence  is  center  line  of  Thirty-fourth  street  north  in 
Minneapolis.  About  43  meters  back  from  bank  of  river.  Elevation  cap  on  pipe, 
828.39  feet;  bolt  in  tile,  824.38  feet  « 

@  Peck.  Tile  and  pipe,  on  top  of  ridge  on  Thirty-sixth  avenue  north,  Minneapolis. 
Elevation  cap  on  pipe,  948.80  feet;  bolt  in  tile,  944.80  feet 

Base  of  rau  on  west  end  Soo  line  Railway  bridge.    Elevation,  841.28  feet- 

STOKB  UNB  267. 

[Aboat  three-fonrtlu  mile  above  Fifty-third  avenue  north  In  Minneapolis  and  one-fourth  mile  above 
.    center  line  of  section  1,  right  bank,  and  section  27,  on  left  bank.] 

•^,  P.  B.  M.  On  left  bank,  130  meters  from  river  at  roadside,  three-fourths  mile 
above  upper  limits  of  Minneapolis.  Elevation  cap  on  pipe,  842.74  feet;  bolt  in  tile, 
838.78  feet 

^^.  Tile  and  pipe,  on  top  of  right  bank  on  property  belonging  to  J.  D.  Taylor,  60 
meters  northeast  of  Taylors  bam  and  about  75  meters  east  of  public  road.  To  ^f^, 
280''  09^,  352  meters.  Blazed  trees:  To  18-inch  oak,  5''  40^,  18.2  meters;  to  10-inch 
oak,  207**  25'',  12  meters;  to  10-inch  oak,  160''  55^,  18.8  meters.  Elevation  cap  on  pipe, 
S34.88  feet;  bolt  in  tile,  830.87  feet 

STONB  LINB  268. 
[One-half  mile  above  Fridley's  mill.] 

^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  120  meters  back  from'river  and  one-half 
mile  above  Fridley's  mill,  at  mouth  of  Kice  Creek.  Elevation  cap  on  pipe,  858.38  feet; 
bolt  in  tile,  854.40  feet 

^^.  THe  and  pipe,  one-half  meter  southwest  of  corner  of  fence  on  i>roperty  of  Thomas 
Warwick,  on  west  side  ol  pubhc  road,  480  meters  north  of  Warwick  post-office  and 
400  meters  from  river.    Elevation  cap  on  pipe,  851.76  feet;  bolt  in  tile,  847.78  feet. 

erroNB  linb  269. 

pTwo  hundred  meters  above  the  head  of  Dunn  Island  and  1  mile  above  the  mouth  of  Coon  Greek.] 

^^,  P.  B.  M.  Tile  and  pipe,  at  edge  of  timber  on  left  bank  of  river  oi)posite  head 
of  I>unn  "  ' 


Island,  200  meters  from  river.    Elevation  cap  on  pipe,  846.40  feet;  bolt  in 
tile,  842.45  feet 
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^^,  Tile  and  pipe,  on  top  of  right  bank  on  property  beloneinff  to  J.  Weaver,  260 
meters  above  his  house,  1  meter  soutti  of  a  granite  bowlder  wnicn  stands  on  top  of 
the  bank.    Elevation  cap  on  pipe,  851.89  feet;  bolt  in  tile,  847.90  feet 

8T0NB  UNB  270. 

[About  2f  miles  below  the  Anoka  wagon  bridge.] 

*  JA,  P.  B.  M.  tile  and  pipe,  on  top  of  left  bank  near  east  and  west  fence,  145  meters 
west  of  section  comer  17,  16,  20,  21.  Elevation  cap  on  pipe,  867.48  feet;  bolt  in  tile, 
863.51  feet. 

Ajo.  Tile  and  pipe  on  property  belonging  to  C.  Peterson,  1}  meters  south  of  his 
northeast  comer,  which  is  at  comer  of  fence  on  section  line,  east  and  west,  between 
sections  28  and  33,  T.  119  N.,  R.  21  W.,  on  west  side  of  road,  255  meters  west  of 
right  bank  of  river.  To  18-inch  oak  (blazed),  219*»  04^,  7.7  meters,  to  ^  239^  66^ 
519.6  meters.    Elevation  cap  on  pipe,  868.06  feet;  bolt  in  tile,  864.10  feet 

High- water  mark  at  Anoka  bridge,  spring  of  1899.    Elevation,  840.76  feet 

flTONB  LIKB  271. 
[Five  handled  meters  above  the  Anoka  wagon  bridge.] 

^,  P.  B.  M.  Tile  and  pipe  on  south  side  of  Rice  street,  Anoka.  50  meters  from 
river  and  550  meters  above  bridge.  Elevation  cap  on  pipe,  853.42  feet;  bolt  in  tile 
849.44  feet 

H^.  Tile  and  pipe  in  Champlin,  500  meters  above  bridge,  30  meters  back  of  top  of 
bank,  one-half  meter  south  offence  on  upper  line  of  Frank  Johnson's  property,  at 
northeast  comer  of  patch  of  timber.  To  ^^  201**  36^,  314.6  meters;  to  15-inch  ash 
328**  11'',  4  meters.     Elevation  cap  on  pipne,  846.38  feet;  bolt  in  tile,  842.42  feet. 

@  Johnson.  Tile  and  pipe  on  hill,  3  miles  above  Champlin,  one-fourth  mile  back 
of  forks  of  Yoad.    Elevation  cap  on  pipe,  942.45  feet;  bolt  in  tile,  938.47  feet 

STONB  LIMB  272. 

[Three  miles  above  Anoka,  at  foot  of  Clonqnet  Island.] 

H^f  P.  B.  M.  Tile  and  pipe,  1  meter  west  ol  road  fence,  one-half  mile  from  left 
bank  of  river,  opposite  foot  of  Clouquet  Island.  Elevation  cap  on  pipe,  868.44  feet, 
bolt  in  tile,  864.48  feet 

^.  Tile  and  pipe  on  right  bank,  100  meters  below  the  foot  of  Clouquet  Island,  on 
top  of  high  bank,  6}  meters  back  of  fence  running  along  slope  of  bank,  on  grassy 
spot  where  bank  makes  a  sharp  turn.  To  ^^  188**  03^,  1 ,017. 8  meters.  Blazed  trees : 
To  10-inch  oak.  255*^  48^,  4.4  meters;  to  9-inch  oak  in  comer  fence,  155^  58^,  7.2 
meters.    Elevation  cap  on  pipe,  879.07  feet;  bolt  in  tile,  875.09  feet. 

8T0NB  LINB  273. 
[About  1  mile  below  Dayton,  Minn.,  at  foot  of  Goodwins  Island.] 

^^f  p.  B.  M.  Tile  and  pipe  on  north  side  of  right  of  way  of  Great  Northern  Rail- 
way, three-fourths  mile  below  Itasca  Station,  and  one-fourth  mile  below  schoolhouse. 
Elevation  cap  on  i>ipe,  891.32  feet;  bolt  in  tile,  887.35  feet 

^.  Tile  and  pipe,  one-half  meter  south  of  wire  fence  on  hish  grassy  knob,  on 
property  of  Alex.  Bouley  and  Hubert  Thibodeau.  70  meters  back  of  chute  behind 
Goodwins  Island,  100  meters  above  foot  of  island,  on  east  brow  of  hill.  Elevation 
cap  on  pipe,  900.80  feet;  bolt  in  tile,  896.84  feet 

@  Cflirrow.  Tile  and  pipe  in  edge  of  timber  on  high  ridge  about  1  mile  above 
Dayton.  Minn.,  directly  opposite  head  of  Dayton  Island.  Elevation  cap  on.  pipe, 
942.27  feet;  bolt  in  tile,  938.30  feet. 

STONB  LINB  274. 
(Throe  miles  below  Elk  River,  Minnesota,  and  one-fourth  mile  below  Island  No.  200.] 

^J^,  P.  B.  M.  Tile  and  pipe  on  left  bank,  one-fourth  mile  back  from  river,  and  3 
miles  below  Elk  River:  215  meters  southeast  of  StimBon's  house.  Elevation  cap  on 
pipe,  897.09  feet;  bolt  m  tile,  893.13  feet. 

^ j^.  Tile  and  pipe  on  right  bank,  on  upper  end  of  high  ridge.  40  meters  back  from 
river,  on  property  of  Otove  Chouinord,  one-half  meter  north  oi  a  wire  fence  running 
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nearly  east  and  west,  on  sectfon  26,  T.  21 N.,  R.  23  W.  To  ^J*  234*  24-^,  578.8  meters; 
to  highest  point  on  bowlder,  178°  2y,  6.2  meters;  to  3-inch  basswood,  77®  55'',  5.8 
meters.    Efevation  cap  on  pipe,  894.09  feet;  bolt  in  tile,  890.12  feet 

8TONB  Lune  275. 
[One  hundred  meters  below  Ferry  Landing  in  lower  end  of  town  of  Elk  River.] 

^^f  P.  B.  M.  Tile  and  pipe  in  lower  part  of  town  of  Elk  River,  one-half  meter 
toward  river  from  right-of-way  fence;  150  tneters  below  road  leading  down  hill  to 
ferry.    Elevation  cap  on  pipe,  902.71  feet;  bolt  in  tile,  898.75  feet 

^f^.  Tile  and  pipe  in  pasture,  one-fourth  meter  east  of  a  north  and  south  fence  along 
wagon  road  running  south  from  ferr^,  75  meters  from  ferry  landing,  on  right  bank 
opposite  lower  end  of  town  of  Elk  River,  5  meters  south  ot  angle  in  fence.  To  H^ 
236°  49^,  313.9  meters;  to  18-inch  hackberry,  278°  58^  10.5  meters;  to  18-inch  ash, 
226°  48'',  13.8  meters;  to  12-inch  oak,  174°  18^,  9.7  meters.  Elevation  cap  on  pipe, 
868.98  feet;  bolt  in  tile,  865.01  feet 

Base  of  rail  at  Great  Northern  depots  Elk  River.    Elevation,  901.67  feet 

Ba0e  of  rail  at  Northern  Pacific  depot,  Elk  River.    Elevation,  908.01  feet 

STONB  LINE  276. 
[At  Oiaego,  Minn.,  100  meters  below  ferry.] 

^^f  p.  B.  M.  Tile  and  pipe  on  east^de  of  road  running  to  ferry  landing  opposite 
Otsw),  Minn. :  200  meters  Dack  from  river.  Elevation  cap  on  pipe,  908.98  feet;  bolt 
in  tile,  905.03  feet 

^^,  Tile  and  pipe  in  east  and  west  street  in  Otsego,  Minn.,  one-half  meter  south 
of  wire  fence  along  north  line  of  street,  85  meters  south  of  river;  124  meters  east  of 
east  line  of  nortii  and  south  street  running  to  ferry;  10  meters  east  of  line  of  east  side 
of  church.  To  ^^  186°  54^,  441.4  meters.  Blazed  trees:  To  10-inch  poplar,  307°  00^, 
25.8  meters.    Elevation  cap  on  pipe,  910.44  feet;  bolt  in  tile,  906.48  feet 

@  Davis  Island.  Tile  and  pi]^  on  top  of  left  bank  of  river,  one-half  mile  above 
Otsego  Ferry,  and  one-fourth  mile  below  Davis  Island.  Elevation  cap  on  pipe,  915.87 
feet;  bolt  in  tile,  911.90  feet 

f  Baker.  Tile  and  pipe  on  top  of  high  wooded  bluff,  3  miles  above  Ots^,  Minn., 
directly  opposite  the  head  of  Dimmicks  Island.    Elevation  cap  on  pipe,  968.49 
feet;  bolt  m  tile,  964.53  feet 

STONB  LINE  277. 

[One  hundred  and  aeventy-ilTe  meters  above  head  of  Dimmicks  Island,  and  8  miles  above  Otsego, 

Minn.] 

^^f  P.  B.  M.  Tile  and  pipe,  on  left  bank,  100  meters  from  river  and  200  meters 
above  head  of  Dimmicks  Island.  Elevation  cap  on  pipe,  902.65  feet;  bolt  in  tile; 
898.70  feet 

^^.  Tile  and  pipe  on  top  of  right  bank  3  miles  above  Otsego,  Minn.,  and  about  100 
meters  above  the  head  of  Dimmicks  Island;  1  meter  west  of  comer  of  fence,  on 
property  of  N.  E.  Baker;  in  section  11,  T.  121  N.,  R.  24  W.;  in  northeast  comer  of 
cultivated  field.    Elevation  cap  on  pipe,  922.63  feet;  bolt  in  tile,  918.66  feet 

STONE  LINE  278. 
(Thtee  miles  below  lower  limit  of  MonticeUo  and  000  meters  above  the  head  of  Browns  Island.] 

^^,  p.  B.  M.  Tile  and  pipe,  600  meters  back  from  left  bank  of  river,  3  miles  below 
lower  end  of  Montioello;  on  north  side  of  public  road,  270  meters  below  H.  C.  John- 
son's house.    Elevation  cap  on  pipe,  937.30  feet;  bolt  in  tile,  933.39  feet 

^^.  Tile  and  pipe,  40  meters  oaok  from  right  bank  of  river,  550  meters  above  the 
head  of  Browns  Island;  .in  pasture,  5  meters  west  of  comer  of  fence;  on  property  of 
John  C.  Nelson;  section  8,7r.  121  N.,  R.  24  W.  Elevation  cap  on  pipe,  924.15  feet; 
bolt  in  tile,  920.18  feet 

STONE  LINE  279. 

[At  lower  end  of  the  town  of  Montioello,  at  the  upper  limit  of  a  city  park  used  for  picnic  gronnds.] 

A}*,  P.  B.  M.  Tile  and  pipe  opposite  lower  end  of  Monticello,  on  river  side  of  pub- 
lic road,  90  meters  above  W.  M.  Taft's  house.  Elevation  cap  on  pipe,  944.71  feet; 
bolt  in  tile,  940.75  feet 
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^^,  Tile  and  pipe  in  eastern  end  of  Monticello,  130'meter8  back  from  old  ferry 
landing  on  right  Dank,  one-half  meter  east  of  west  line  of  Washington  street^  between 
First  street  and  Broadway,  68  meters  from  Broadway.  Elevation  cap  on  pipe,  946.83 
feet;  bolt  in  tile,  942.86  feet 

iBase  of  rail  at  Great  Northern  Railway  depot,  Monticello.    Elevation,  940.03  feet 

8T0NB  LINB  280. 
[Two  miles  above  Hontloello,  Mlnn^  and  1,000  meters  below  Lanes  Island.] 

^^,  P.  B.  M.  Tile  and  pipe  460  meters  back  from  left  bank  of  river  and  1,000  meters 
below  the  foot  of  Lanes  island,  39  meters  south  from  angle  in  public  road.  Eleva- 
tion cap  on  pipe,  960.96  feet;  bolt  in  tUe,  967  feet 

2|A.  Tile  and  pip^  1,000  meters  below  foot  of  Lanes  Island,  in  small  oak  timber  on 
hign  ridge,  70  meters  back  from  liver  and  about  25  meters  above  where  ridge  leaves 
river,  440  meters  below  house  on  property  of  N.  6.  Skarman,  on  section  3,  T.  121  N., 
R  26  W.  To  H^  234^  56^,  635.6  meters;  to  4-inch  oak  76^  23^  2.4  meters;  to  4-inch 
oak  18^  08^,  2.6  meters.    Elevation  cap  on  pipe,  947.41  feet;  bolt  in  tile,  943.44  feet 

STONE  LINB  281. 

finve  miles  above  Monticello  and  440  meten  above  Island  No.  188.1 

H^,  P.  B.  M.  Tile  and  pipe,  6  miles  above  Monticello;  900  meters  back  from  left 
bank  of  river,  in  fence  comer  on  west  side  of  public  road;  on  property  of  Henry 
Castle.    Elevation  cap  on  pipe.  969.46  feet;  bolt  m  tile,  966.47  feet 

^^,  Tile  and  pipe,  on  ri^ht  i3ank,  on  slope  of  hi^h  ridge  near  top,  45  meters  back 
from  river,  one-quarter  mile  above  head  of  Island  No.  163,  about  50  meters  above 
a  i>oint  opposite  upper  end  of  piling  which  runs  from  left  bank  to  head  of  Island 
No.  163.  To  ip  196*»  23^  1,176.2  meters.  Blazed  trees:  To  8-inch  oak,  270*»  06^ 
12  meters;  to  9-inch  oak,  97"*  41^,  7.7  meters;  to  12-inch  oak,  141^  26^,  9.6  meters. 
Elevation  cap  on  pipe,  966.76  feet;  bolt  in  tile,  961.77  feet 

8T0NB  UNA  282. 
[Forty  meten  below  Bear  Island.] 

^,  P.  B.  M.  Tile  and  pipe,  one-fourth  mile  northeast  of  foot  of  Bear  Island,  on 
south  side  of  public  road,  about  70  meters  below  John  Dyson's  house.  Elevation 
cap  on  pipe,  976.76  feet;  bolt  in  tile,  972.80  feet 

^.  Tile  and  pipe,  on  east  side  of  public  road,  one-half  meter  from  north  and 
south  fence,  70.3  meters  from  comer  where  this  fence  turns  west  on  east  and  west 
road,  300  meters  from  top  of  right  bank  of  river  and  95  meters  south  of  John  Sendees 
house;  section  14,  T.  122,  R.  26.  Elevation  cap  on  pipe,  966.19  feet;  bolt  in  tile, 
962.23  feet 

STONB  UNB  283. 

£SLz  miles  below  dearwatef,  at  foot  of  straight  reach  where  river  makes  a  sharp  bend  to  the 

northeast.] 

^^.  p.  B.  M.  Tile  and  pipe,  on  south  side  of  public  road,  about  2}  miles  above  Bear 
Island  and  1^  miles  back  from  left  bank  of  river,  42  meters  below  forks  of  road. 
Elevation  cap  on  i>ii>e,  981.64  feet;  bolt  in  tile,  977.67  feet 

H^,  Tile  and  pipe,  about  30  meters  back  from  left  bank  of  river  on  high  ground 
back  of  laiige  bunch  of  ash  and  box  eiders,  which  stands  on  bank  of  river;  about  150 
meters  below  lower  end  of  high  sand  ridge  which  runs  nearly  straight  for  500  meters; 
about  three-fourths  mile  below  Island  No.  168.  To  @  River  Bank  340^  6y,  489.1 
meters.  Blazed  trees;  to  15  inch  oak  74^16^,  7  meters;  to  18  inch  oak  167^1  V,  6.6meter8; 
to  12  inch  oak  203^16^,  6  meters.  Elevation  cap  on  pipe,  947.89  feet;  bolt  in  tile, 
943.91  feet 

H^.  =  ^  River  Bank.  Tile  and  pipe,  160  meters  back  from  ri^ht  bank  of  river, 
on  top  of  high  ridge,  opposite  lower  end  of  stra^ht  reach  where  nver  makes  a  sharp 
bend  to  the  northeast    Elevation  cap  on  pipe,  1002.41  feet;  bolt  in  tile,  998.42  feet 

STONB  LINB  284. 

[Three  miles  below  Clearwater  at  cutoff,  opposite  month  of  Fish  Creek.] 

^^r  P*  B.  M.  Tile  and  pipe  on  south  side  of  public  road,  about  3  miles  below 
Clearwater  and  about  three-tourths  mile  back  from  left  bank  of  river,  near  north  and 
south  section  line.    Elevation  cap  on  pipe,  991.34  feet;  bolt  in  tile,  987.37  feet 
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ip.  Tile  and  pipe,  on  left  bank  of  river  3  miles  below  Clearwater,  on  high  bank 
7  meters  back  fron^  edge;  half  mile  above  cut-off  and  about  50  meters  below  high 
sand  mound.    Elevation  cap  on  pipe,  971.4Q  feet;  bolt  in  tile,  967.44  feet. 

*f^.  =  @  Benson.  Tile  and  pipe  on  right  bank  of  river,  about  3}  miles  below 
Clearwater,  on  top  of  high  bank  southeast  of  old  cut-off.  Elevation  cap  on  pipe. 
996.64  feet;  bolt  in  tile,  992.70  feet. 

Base  of  rail  at  Great  Northern  depot,  Clearwater.    Elevation,  970.07  feet 

STONB  UKB  285. 
[275  meters  above  f  eiry  at  Clearwater,  Minn.] 

^^,  p.  B.  M.  Tile  and  pipe,  opposite  upper  end  of  Clearwater,  250  meters  from 
river,  215  meters  above  road  i^ing  down  to  ferry;  1}  meters  nortJi  of  fence.  Me- 
vation  cap  on  pipe^  966.17  feet;  bolt  in  tile,  962.20  feet 

^^.  Tile  and  pipe  in  Clearwater,  280  meters  above  the  ferry  landing;  about  140 
meters  above  moutn  of  Clearwater  creek;  in  lot  5,  block  11;  60  meters  from  river  and 
about  20  meters  from  railway  track;  20  meters  from  southwest  comer  of  old  deserted 
hotel  building,  6  meters  from  southeast  comer  of  bam.  Elevation  cap  on  pipe. 
967.98  feet;  bolt  in  tile,  964.02  feet 

@  Clearwater.  Tile  and  pipe  on  right  bank  of  river  about  one  mile  above  Clear- 
water; in  oak  timber,  15  meters  from  top  of  high  bank.  Elevation  cap  on  pipe. 
1007.47  feet;  bolt  m  tile,  1003.52  feet 

STONB  LINB  286. 
[About  8  miles  above  Clearwater,  at  head  of  School  Section  Island.] 

^^,  p.  B.  M.  Tile  and  pipe,  in  jack  oak  timber  on  left  bank  of  river  opposite  head 
of  School  Section  Island,  about  3  miles  above  Clearwater,  230  meters  back  from  river. 
Elevation  cap  on  pipe,  1,011.54  feet;  bolt  in  tile,  1,007.58  feet. 

^f■.  Tile  and  pipe,  40  meters  back  from  right  bank  of  river,  opposite  head  of  School 
Stetion  Island,  3  miles  above  Clearwater,  Minn. ;  50  meters  below  two  large  elms 
that  stand  on  high  bank;  on  property  of  C.  T.  Bigsby.  Elevation  cap  on  pipe,  959.24 
feet;  bolt  in  tile,  955.28  feet 

STONE  UNB  287. 
[Ahoat  6  miles  belQW  St.  Cloud  and  about  1  mile  below  St  Augusta  Church.] 

•H^,  P.  B.  M.  Tile  and  pipe,  6  miles  below  St  Cloud  on  south  side  of  public  road, 
nearly  east  of  St  Augusta  church;  at  junction  of  fences,  130  meters  north  of  house  of 
Mrs.  Carrie  Bowen,  one-half  mile  back  from  left  bank  of  river.  Elevation  cap  on 
pipe  1,020.87  feet;  bolt  in  tile,  1,016.92  feet 

^K  Tile  and  pipe,  550  meters  back  from  left  bank  of  river,  about  1  mile  below 
X>oint  opposite  St  Augusta  church;  one-half  meter  north  of  an  east  and  west  fence 
which  separates  jsections  30  and' 31;  60  meters  east  of  junction  of  fences  (north  and 
south  and  east)  on  high  rid^;  on  property  of  George  Sheffenberg.    Elevation  cap 


on  pipe,  1,024.52  feet;  bolt  in  tile,  1,020.55  feet 

H^  =  ®,  St  Auffusta.  Tile  and  pipe,  on  top  of  right  bank  of  river,  about  one-half 
mile  northeast  of  St.  Augusta  church,  380  meters  below  mouth  of  Johnson  creek. 
Elevation  cap  on  pipe,  1,022.89  feet;  bolt  in  tile,  1,018.92  feet 

STONB  LINE  288. 

[Abont  2|  miles  below  Nonnal  School  at  St.  Cloud  and  800  meters  below  lower  end  of  "Thousand 

Islands."] 

^^,  p.  B.  M.  Tile  and  pipe  about  200  meters  back  of  left  bank  of  river,  about  300 
meters  below  foot  of  ''Thousand  Islands;"  one-half  meter  south  of  east  and  west 
fence,  27}  meters  east  of  junction  of  fences.  Elevation  cap  on  pipe,  1,036.89  feet; 
bolt  in  tile,  1,082.93  feet. 

^^,  Tile  and  pipe,  5  meters  back  from  top  of  high  sand  bank  on  left  bank  of  river 
abont  300  meters  below  foot  of  ''Thousand  Islands;''  on  property  of  H.  Kilian  and 
about  100  meters  above  his  house;  opi>osite  head  of  Island  No.  139;  3  meters  west  of 
corner  of  fence.  To  ^^  239*»  OO',  614.6  meters.  Blazed  trees:  to  6-inch  oak,  270** 
19^,  3.2  meters;  to  6-mch  oak,  62^  34^,  4  meters;  to  5-inch  oak,  111*»  49^,  6.5  meters. 
Eleyatian  cap  on  pipe,  996.94  feet;  bolt  in  tile,  992.99  feet 
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8TONB  LINE  289. 
[Three  blocks  below  upper  iragon  bridge  at  8t  Cloud,  Minn.] 

H^j  P.  6.  M.  Tile  and  pipe  in  East  St.  Cloud,  Minn.,  530  meters  below  wa^n 
bridge;  5  meters  back  from  top  of  bank  and  15  meters  south  of  a  ravine.  ElevatiQU 
cap  on  pipe,  1023.16  feet;  bolt  in  tile,  1,019.20  feet. 

H^.  Tile  and  pipe,  9  meters  north  of  north  line  of  Third  street,  on  top  of  right 
bauK  of  river,  about  20  meters  back  from  large  pines  which  stand  on  slope  of  ba^k. 
To  H^253°  30^,  272  meters.  Blazed  trees:  to  15-inch  oak,  162«*,  1.2  meters;  to  9-inch 
oak,  299°,  1.3  meters;  to  18-inch  oak,  36°,  1.6  meters.  Elevation  cap  on  pipe,  1,039.20 
feet;  bolt  in  tile,  1,035.21  feet 

St  Cloud  City  B.  M.  " Edelbrock."    Elevation,  1,045.03  feet 

Base  of  rail  at  Great  Northern  passenger  station,  St.  Cloud.  Elevation,  1,050.91 
feet 

Base  of  rail  at  Great  Northern  freig&t  depot,  St.  Cloud.    Elevation,  1,047.52  feet 

Base  of  rail  at  west  end  Great  Northern  Railwav  bridge,  St  Cloud.  Elevation, 
1,041.69  feet 

Base  of  rail  at  Northern  Pacific  passenger  station.  East  St  Cloud.  Elevation, 
1,034.31  feet 

Base  of  rail  at  Northern  Pacific  depot,  Sauk  Rapids.    Elevation,  1,013.01  feet 

8T0NB  LINK  290. 
[Eighty  meters  below  foot  of  Clark  Island,  1  mile  above  Sauk  Bapida,  ICinn.] 

^^y  P.  B.  M.  Tile  and  pipe  on  left  bank,  one  mile  above  Sauk  Rapids,  in  northwest 
comer  of  a  small  cultivated  field,  100  meters  below  foot  of  Clark  Island.  Elevation 
cap  on  pipe,  1,012.87  feet;  bolt  in  tile,  1,008.91  feet 

^f^.  Tile  and  pipe  on  risht  bank,  about  1  mile  above  Sauk  Rapids,  Minn.;  75 
meters  from  river  and  direcuy  opposite  foot  of  Clark  Island;  on  property  of  William 
Connel  and  125  meters  below  his  house.  Elevation  cap  on  pipe,  1,019.24  feet;  bolt 
in  tile,  1,015.26  feet 

STONB  LIKB  291. 
[About  4  miles  above  the  town  of  Sauk  Rapids,  at  the  foot  of  Watab  Rapids.] 

^,  P.  B.  M.  Tile  and  pipe,  at  comer  of  fence  on  west  side  of  public  road  about 
4  miles  above  town  of  Sauk  Rapids,  125  meters  back  from  left  bank  of  river,  at  foot 
of  Watab  Rapids.    Elevation  cap  on  pipe,  1,037.06  feet;  bolt  in  tile,  1J933.08  feet 

^^.  Tile  and  pipe  5  meters  back  from  top  of  right  bank,  at  foot  of  Watab  Rapids, 
520  meters  below  loot  of  Millers  Island;  on  high  bank,  70  meters  below  foot  of  small 
island,  and  20  meters  above  a  small  ravine.  To  ^P-,  265^  24^,  330  meters.  Biassed 
trees:  To  5-inch  oak,  181^,  2  meters;  to  6-inch  oak,  313^,  ^  ii^eters;  to  6-inch  oak,  115®, 
6.5  meters.    Elevation  cap  on  pipe,  1,027.84  feet;  bolt  in  tile,  1,023.87  feet 

STONB  UNB  292. 

[About  three-fourths  mile  below  a  large  granite  knob  known  as  '*  Little  Rook."] 

^P,  P.  B.  M.  Tile  and  pipe  on  west  side  of  public  road  about  one-fourth  mile 
south  of  a  laige  granite  knob  (''little  Rock") ;  600  meters  east  of  left  bank  of  river. 
Elevation  cap  on  i>ipe,  1,035.04  feet:  bolt  in  tile,  1,031.08  feet 

2  p.  Tile  and  pipe  on  right  bank,  60  meters  from  river,  one-half  meter  east  of 
north  and  south  fence,  65  meters  north  of  comer  of  fence;  opposite  foot  of  slough  on 
opposite  side  of  river,  about  three-fourths  mile  below  large  granite  knob,  on  property 
of  J*.  S.  Stevenson.    Elevation  cap  on  pipe,  1,047.77  feet;  bolt  in  tile,  1,043.80  feet 

STONB  LINB  293. 
[About  one-half  mile  above  Brockaway  Schoolhouse  No.  7,  and  about  4i  miles  below  Rice,  Minn.] 

*!*,  P.  B.  M.  Tile  and  pipe  10  meters  back  from  left  bank  of  river,  4 J  miles  below 
Rice,  Minn.,  on  property  of  J.  H.  Anderson.  Elevation  cap  on  pipe  1,042. 13  feet;  bolt 
in  tile,  1,038.15  feet 

>p.  Tile  and  pipe  on  risht  bank  of  river,  at  junction  of  fences,  320  meters  back 
from  river.  900  meters  nortn  of  schoolhouse  **  Brockaway  No.  7,"  at  northwest  cor- 
ner of  patch  of  timber,  about  500  meters  below  Mr.  Gregory's  house.  To  ^,  253**  30^, 
513.7  meters.  Blazed  trees:  To  24-inch  oak,  289''  30^,  82.5  meters;  to  20-inch  oak, 
324®  45^,  37.4  meters.    Elevation  cap  on  pipe,  1,049.48  feet;  bolt  in  tile,  1,045.49  feet 
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@  River  base.  Tile  and  pipe  on  top  of  river  bank,  on  west  side  of  public  road, 
about  2  miles  south  of  Rice,  Minn.,  8  meters  south  of  section  line.  Elevation  cap  on 
pipe,  1,063.52  feet;  bolt  in  tile,  1,059.54  feet. 

STONB  LINE  294. 

[About  li  miles  below  Rice,  Minn.] 

^y  P.  B.  M.  Tile  and  pipe,  on  east  side  of  public  road,  about  1}  miles  south  of 
Rice,  Minn.,  275  meters  Dack  from  left  bank  of  river.  Elevation  cap  on  pipe, 
1,065.52  feet;  bolt  in  tile,  1,061.54  feet. 

X.  Tile  and  pipe  about  1}  miles  south  of  Rice,  Minn.,  30  meters  back  of  right 
of  river,  nearly  south  of  where  road  from  Bice  strikes  high  bank;  about  100 
meters  above  a  eravel  bar  and  600  meters  above  a  laige  island.  To  ^fi,  204**  58', 
490.2  meters.  Blazed  trees:  To  18-inch  bass  wood,  2S&^  54',  6  meters;  to  15-inch 
boaswood,  40"^  54',  2  meters;  to  24-inch  bass  wood,  132**  14^,  18.7  meters.  Elevation 
cap  on  pipe,  1,030.28  feet;  bolt  in  tile,  1,026.29  feet. 

STONB  LINE  295.  ' 

[Nine  hundred  and  fifty  meters  above  Russells  Ferry  and  one-half  mile  above  road  leading  west  from 

Rice.] 

^,  P.  B.  M.  Tile  and  pipe  on  west  side  of  public  road,  460  meters  from  left  bank 
of  nver  and  520  meters  north  of  road  leading  west  from  Rice  to  Russells  Ferry. 
Elevation,  cap  on  pipe,  1,064.13  feet;  bolt  in  tile,  1,060.16  feet. 

•if*.  Tile  and  pipe  on  right  bank,  in  timber,  7  meters  back  from  top  of  bank,  1,000 
meters  above  Russells  Ferry,  250  meters  above  junction  of  roads,  180  meters  below 
fence  comer  on  east  side  of  road.  To  ^1*.  283**  16',  761.7  meters.  Blazed  trees:  To 
12-inch  oak,  354°  30',  3.5  meters;  to  8-inch  oak,  86°  30',  6.2  meters;  to  12-inch  oak, 
163°  45',  8  meters.    Elevation  cap  on  pipe,  1,061.77  feet;  bolt  in  tile,  1,057.80  feet. 

STONE  LINE  296. 
[About  1  mile  above  the  mouth  of  Platte  River  and  100  meters  above  Island  No.  88.] 

^^f  P.  M.  B.  TOe  and  pipe,  60  meters  back  from  left  bank  of  river,  about  1  mile 
above  the  mouth  of  Platte  River,  opposite  head  of  Island  No.  88,  230  meters  below 
house  of  J.  H.  Hi^gins.    Elevation  cap  on  pipe,  1,056.14  feet;  bolt  in  tile,  1,052. 18  feet. 

^J*,  Tile  and  pipe  on  river  side  of  pubhc  road,  opposite  head  of  Island  No.  88, 100 
meters  from  waters  edge,  one-half  meter  south  oi  vard  fence,  and  11  meters  west 
from  southeast  comer  of  yard;  10  meters  south  of  house  of  John  Burggroff,  jr. 
Elevation  cap  on  pipe,  1,074.15  feet;  bolt  in  tile,  1,070.17  feet 

STONE  LINE  297. 
[At  North  PiBiiie  Ferry.] 

^p,  P.  B.  M.  Tile  and  pipe  450  meters  from  left  bank  of  river,  of  lower  end  of 
high  ground,  16  meters  southeast  of  public  road  leading  down  to  North  Prairie  Ferry . 
Elevation  cap  on  pipe,  1,076.68  feet;  bolt  in  tile,  1,072.70  feet. 

^^.  Tile  and  pipe  on  right  bank  near  North  Prairie  Ferry  landing,  on  southeast 
side  of  road  leading  to  feny,  50  meters  from  water's  edge,  110  meters  southeast  of 
house.  To  ^F,  223°  14'.  660.5  meters.  Blazed  trees:  To  15-inch  oak  stub,  308°  30', 
9.3  meters:  to  15-inch  oak  stub,  47°  45',  13.4  meters.  Elevation  cap  on  pipe,  1,057.96 
feet;  bolt  m  tile,  1,054.01  feet 

STONE  LINE  298. 
[At  head  of  McDongalls  Island,  about  li  miles  above  Two  Rivers  Bridge.] 

^^J  p.  B.  M.  Tile  and  pine  about  500  meters  back  from  left  bank  of  river,  opposite 
head  of  McBougalls  Island,  at  edge  of  timber;  300  meters  east  of  north  of  JPeter 
McDougairs  house,  on  top  of  high  terrace.  Elevation  cap  on  pipe,  1,098.66  feet; 
bolt  in  tile,  1,094.68  feet 

^^.  Tile  and  pipe  300  meters  back  from  right  bank,  one-fourth  meter  north  of  an 
east-and-west  line  fence  between  property  of  John  O.  TJrbanskie  and  J.  Trask, 
directiv  east  of  Urbanskie's  buildings  and  west  of  McDougalls  Island;  218  meters  east 
of  an  elm  tree  which  stands  in  line  of  fence.  Elevation  cap  on  pipe,  1,052.79  feet; 
bolt  in  tile,  1,048.86  feet 
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STONE  LINE  299. 

~  [About  4|  miles  above  Two  Rivera  Bridge  and  about  500  meten  below  Gash«  lBland.t 

^,  P.  B.  M.  Tile  and  pipe  in  timber,  11  meters  back  from  left  bank  of  river;  about 
4}  miles  above  the  Two  Kivers  Bridge  and  about  450  meters  below  Cashs  Island. 
Elevation  cap  on  pipe,  1,103.31  feet;  bolt  in  tile,  1,099.37  feet. 

^.  Tile  and  pipe  at  lower  end  of  cultivated  field  on  property  of  Edw.  F.  Gash, 
470  meters  below  his  house  and  about  the  same  distance  below  Cashs  Island;  about 
20  meters  back  from  right  bank  of  river  at  edge  of  timber.  To  ^P,  246*»  48^,  264.5 
meters;  to  24-inch  basswood  (blazed),  140°  40^,  7  meters.  Elevation  cap  on  pipe, 
1,075.86  feet;  bolt  in  tile,  1,071.90  feei 

STONE  LINE  300. 
[At  head  of  Idand  No.  64, 400  meten  above  month  of  Swan  River  and  4  miles  below  little  FkUb.] 

A§^,  P.  B.  M.  Tile  and  pipe  4  miles  below  Little  Falls,  on  property  of  Gus  Kruger, 
40  meters  below  his  house  and  30  meters  toward  river  from  road,  f^levation  cap  on 
pipe,  1,114.20  feet;  bolt  m  tile,  1,110.25  feet. 

^^.  Tile  and  pipe  on  right  bank  4  miles  below  Little  Falls,  on  property  of  Adam 
Ligman  and  20  meters  northeast  of  his  house;  on  high  ridge  opposite  heaa  of  Island 
No.  64;.  70  meters  from  river,  2  meters  north  of  southwest  comer  of  lot  fence;  370 
meters  above  mouth  of  Swan  River.  Elevation  cap  on  pipe,  1,107.21  feet;  bolt  in 
tile,  1,103.24  feet 

STONE  UNB  301. 
[One  mile  below  the  dam  at  Little  Falls,  at  the  head  of  Island  No.  69.] 

^^,  P.  B.  M.  Tile  and  pipe  1  mile  below  the  business  part  of  Little  Falls,  185 
meters  toward  river  from  tne  river  road,  on  south  hue  of  property  of  B.  W.  Hays^  at 
southwest  comer  of  his  field.  Elevation  cap  on  pipe,  1,123.60  feet;  bolt  in  tile, 
1,119.63  feet. 

^^.  TUe  and  pipe  on  slope  of  right  bank  of  river  about  15  meters  back  from  water's 
edge,  opposite  center  of  Island  59, 10  meters  toward  river  from  public  road,  145  meters 
below  house  of  E.  Nelson.  To  ^J^,  270'*  36^  794  meters.  Blazed  trees:  To  18-inch 
oak,  86**,  18.4  meters;  to  10-inch  oak,  114**,  15.4  meters;  to  12-inch  oak,  306**,  23.8 
meters.    Elevation  cap  on  pipe,  1,115.48  feet;  bolt  in  tile,  1,111.51  feet 

Base  of  rail,  Northern  Pacific  Railway  Bridge,  upper  end  of  Little  Falls.  Eleva- 
tion, 1,125.80  feet 

STONE  LINE  302. 
[One  mile  above  the  upper  railway  bridge  at  Little  Fftlls.] 

* P,  P.  B.  M.  Tile  and  pipe  5  meters  back  from  top  of  left  bank  of  river,  1  mile 
above  upper  railway  bridge  at  Little  Falls,  in  open  place  in  timber,  directly  across 
road  from  old  Mr  grounds.  Elevation  cap  on  pipe,  1,129.60  feet;  bolt  in  tile,  1,125.68 
feet 

H^.  Tile  and  pipe,  on  right  bank  of  river,  1  mile  above  the  upper  railway  bridge 
at  Little  Falls,  on  top  of  low  bank,  15  meters  back  from  water's  edge,. about  50  meters 
toward  river  from  wagon  road,  nearly  opposite  a  junction  of  wagon  roads,  about  100 
meters  upstream  from  a  one-story  house,  and  about>350  meters  downstream  from  a 
large  two-story  white  brick  house.  To  ^^,  272*»,  943.8  meters.  Blazed  trees:  To 
8-inch  elm,  229**,  3.6  meters;  to  18-inch  basswood,  297**  30^,  5.7  meters;  to  15-inch 
oak  117**,  5.1  meters.    Elevation  cap  on  pipe,  1,118.83  feet;  bolt  in  tile,  1,114.85  feet 

STONE  LINE  303. 
[About  ik  miles  above  Little  Falls,  Minn.,. at  Belle  Prairie  Chuich.] 

^^f  P.  B.  M.  Tile  and  pipe  three-fourths  meter  west  of  east  fence  of  public  road, 
44  meters  north  of  line  of  north  wall  of  Belle  Prairie  Chiu-ch,  17  meters  north  of  cor- 
ner of  fence.    Elevation  cap  on  pipe,  1,139.42  feet;  bolt  in  tile,  1,135.44  feet 

^^,  Tile  and  pipe  at  edge  of  timber  on  right  bank  of  river,  about  200  meters  above 
Roscoe  Island  and  almost  directly  across  river  from  Belle  Prairie  Church;  about 
150  meters  back  from  river  bank,  on  property  of  William  Recicot  To^,  266**20', 
939.9  meters.  Blazed  trees:  To  6-inch  poplar,  313**,  2.7  meters;  to  12-inch  basswood, 
46**,  3.8  meters.    Elevation  cap  on  pipe,  1,130.66  feet;  bolt  in  tile,  1,126.70  feet 
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BTONB  UNB  304. 
[Three  miles  above  Belle  Prairie  Church  and  U  miles  below  Topeka  siding  on  Northern  Padfle 

^^f  P.  B.  M.  Tile  and  pipe  on  west  side  of  public  road»  3  miles  above  Belle  Prairie 
Church  and  IJ  miles  below  Topeka  railway  station;  16  meters  south  of  house  of  Leon 
Bellefeuille.    Elevation  cap  on  pipe,  1,147.02  feet;  bolt  in  tile,  1,143.05  feet. 

H^,  Tile  and  pipe,  on  lower  end  of  sand  ridge,  16  meters  back  from  top  of  right 
bank;  one-half  mile  above  Doucette  Island  and  about  350  meters  below  Island  No. 
45;  about  200  meters  above  the  upper  of  two  creeks  on  the  opposite  side  of  the  river. 
To  AJ^  242°  39^,  1,057.2  meters.  Blazed  trees:  To  15-inch  pme  188**,  4.6  meters;  to 
15-inch«pine  327°,  6.7  meters;  to  15-inch  pine  76°,  7  meters.  Elevation  cap  on  pipe, 
1,146.16  feet;  bolt  in  tile,  1,142.17  feet 

STONB  LINB  305. 

[▲bout  4|  miles  below  the  town  of  Fort  Ripley,  Minn.,  and  abont  three-foorths  mile  above  a  sharp 
bend  in  river  which  approaches  nearest  the  railway.] 

H^,  P.  B.  M.  Tile  and  pipe,  ^  miles  below  town  of  Fort  Riplev,  on  property  of 
D.  Branchaid,  and  about  600  metera  northwest  of  his  house;  one-half  meter  east  of 
a  fence  running  northwest  and  southeast;  650  meters  back  of  railroad,  and  350  meters 
from  left  bank  of  river.  Elevation  'cap  on  pipe,  1,153.76  feet;  bolt  in  tile,  1,149.78 
feet. 

^^.  Tile  and  pipe,  on  right  bank  of  river,  opposite  foot  of  Beeeau  Bar,  315  meters 
from  river,  on  side  ofpublic  road  next  to  river;  one  meter  west  of  fence,  and  25 
meters  above  George  Hall's  house.  To  ^^  242°48'',  903  meters.  Blazed  trees:  To 
12-inch  oak  337°,  31.6  meters;  to  10-inch  oak  49°  27^  20.1  meters.  Elevation  cap  on 
pipe,  1,152.23  feet;  bolt  in  tile,  1,148.23  feet 

STONB  UNE  306. 

[One  and  one-fonrth  miles  below  old  feny  landing,  at  oounty-line  road,  60  meters  below  foot  of  Pipe 

Island.] 

^)A,  P.  B.  M.  Tile  and  pipe,  650  meters  back  from  left  bank  of  river,  on  west  side 
of  north  and  south  road;  1}  miles  south  of  the  county  line  between  Morrison  and 
Crow  Wing  counties;  directilv  abreast  of  the  foot  of  Pipe  Island.  Elevation  cap  on 
pipe,  1,162.07  feet;  bolt  in  tile,  1,158.08  feet 

^.  Tile  and  pipe,  100  meters  back  from  right  bank  of  river,  150  meters  below 
foot  of  Pipe  Island;  at  ungle  of  fence  on  east  side  of  public  roadj  on  top«of  high 
ridge  1}  miles  below  the  old  ferry  landing,  across  from  the  county-lme  roaa  between 
Morrison  and  Grow  Wing  counties.  To  ^  271°  02^^,  994.8  meters.  Blazed  trees: 
To  4-inch  ehn  24°  30^,  13.4  meters;  to  10-mch  (double)  elm  85°  12^,  25  meters;  to 
12-inch  baaswood  167°  12^  25.1  meters.  Elevation  cap  on  pipe,  1,163.39  feet;  bolt  in 
tile,  1,159.42  feet 

STONB  LINB  307. 

[Two  hundred  meters  above  the  month  of  Nokay  Sebie  River  and  one-half  mile  above  the  ruins  of 

old  Fort  Ripley.]. 

^^,  P.  B.  M.  Tile  and  pipe  one-half  meter  west  of  east  right  of  way  fence,  170 
meters  above  railroad  bridge  over  the  Nokay  Sebie  Elver;  8  meters  south  of  south 
line  of  house  standing  across  railway  track;  about  1  mile  above  railwav  station  of 
Fort  Ripley.    Elevation  cap  on  pipe,  1,171.87  feet;  bolt  in  tile,  1,167.89  reet 

^^,  Tile  and  pipe^  30  meters  back  from  right  bank,  in  open  grassy  spot,  50  meters 
above  the  ferry  landmg;  600  meters  above  blockhouse  at  old  Fort  Ripley;  about  100  • 
meters  above  a  point  opposite  to  the  mouth  of  the  Nokay  Sebie  River.    To  ^^  250° 
49^,  341.1  meters.    To  9-inch  elm  (blazed)  42°  10",  35.2  meters.    Elevation  cap  on 
pipe,  1,156.69  feet;  bolt  m  tile,  1,152.70  feet 

STONE  UNB  308. 

[Three  and  one-half  miles  above  old  Fort  Ripley.]       * 

• 

^^,  p.  B.  M.  Tile  and  pipe,  on  top  of  left  bank  of  river.  3  miles  above  the  mouth  of 
Nokay  Sebie  River;  650  meters  southwest  of  Blackburn's  nouse,  and  250  meters  below 
an  east  and  west  fence  which  runs  down  to  river.  Elevation  cap  on  pipe,  1,171.25 
feet;  bolt  in  tile,  1,167.27  feet 
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Affi-.  Tile  and  pipe  on  right  bank,  3}  miles  above  the  ruins  of  old  Fort  Ripley,  11 
meters  east  of  wagon  road  and  20  meters  from  river.  A  lone  pine  tree  stands  on 
hill  north  20°  west  and  about  one-half  mile  distant.  A  big  clump  of  small  pines 
stands  on  left  bank  about  200  meters  below.  To  ^U  279**  24^,  167.2  meters.  To 
30-inch  elm  snag  (blazed)  189°,  6.2  meters.  Elevation  cap  on  pipe,  1,165.38  feet; 
bolt  in  tUe,  1,161.41  feet 

8T0MB  LINE  309. 
[Two  and  one-eighth  miles  below  the  lower  mouth  of  Crow  Wing  River.] 

^^,  P.  B.  M.  Tile  and  pipe  on  left  bank,  2}  miles,  below  old  Grow  Wing  church; 
on  property  of  George  Smith,  170  meters  downstream  from  his  house;  2fe.  meters 
from  nver,  one-half  meter  west  of  a  north  and  south  fence.  Elevation  cap  on  pipe, 
1,194.87  feet;  bolt  in  tile,  1,190.90  feet. 

^^.  Tile  and  pipe,  on  right  bank,  2J  miles  below  the  lower  mouth  of  Crow  Wing 
River,  on  top  of  a  nigh  mound,  25  meters  back  from  river,  100  meters  below  mouth 
of  a  small  creek  and  500  meters  above  head  of  Island  No.  22.  To  ^^  330^  53^,  592.5 
meters.  Blazed  trees:  To  18-inch  pine  314^  50^,  36.7  meters;  to  6-inch  pine  190°, 
9.8  meters.    Elevation  cap  on  pipe,  1,186.96  feet;  bolt  in  tQe,  1,183  feet 

8T0NB  LINE  310. 

[One-half  mile  above  the  npper  mouth  of  Crow  Wing  River,  at  old  ferry  landing.] 

^,  P.  B.  M.  Tile  and  pii>6,  on  high  ground  210  meters  north  10°  west  of  house  of 
Mrs.  Bailey,  which  stanos  on  the  site  of  the  old  town  of  Crow  Wing;  230  meters 
from  river  and  opposite  the  upper  mouth  of  Crow  Wing  River.  Elevation  cap  on 
pipe,  1,198.21  feet;  bolt  in  tile,  1,194.24  feet. 

^^,  Tile  and  pipe,  36  meters  from  river,  on  right  bank;  750  meters  above  the 
upper  mouth  of  Crow  Wing  River;  on  high  ground,  40  meters  below  old  Crow  Wing 
ferry  landing;  on  west  side  of  narrowest  part  of  the  heck  of  land  between  the  Missis- 
sippi and  Crow  Wing  rivers.  To  H^  332^40^,  598.5  meters.  Blazed  trees:  To  10-inch 
pine  301®,  7.6  meters;  to  8-inch  pme  126**,  10.1  meters;  to  12-inch  pine  191**,  11.5 
meters.    Mevation  cap  on  pipe,  1,189.06  feet;  bolt  in  tile,  1,185.07  feet. 

STONB  LINB  311. 

[About  8i  miles  above  upper  mouth  of  Crow  Wing  Rlyer  and  about  6  miles  below  lower  part  of 

Brainerd.] 

*^^,  P.  B.  M.  Tile  and  pipe^  on  left  bank,  3}  miles  above  the  upper  mouth  of  Crow 
Wing  River,  and  about  2  miles  north  of  Crow  Wing  railwav  station  on  Northern 
Pacific  Railway;  20  meters  from  river,  on  high  ridge,  with  low  ground  along  river 
on  both  sides  of  B.  M.    Elevation  cap  on  pipe,  1,188.34  feet;  bolt  in  tile,  1,184.37  feet 

^^.  Tile  and  pipe,  on  right  bank,  o  miles  oelow  Brainerd  and  3}  miles  above  upper 
mouth  of  Crow  Wing  River;  on  top  of  point  of  high  ridge,  70  meters  from  nver; 
about  200  meters  souw  of  a  small  lake  and  one-fourth  mile  southeast  of  head  of  Big 
Bass  Lake.  To  ^^  331**  17-^,  190.1  meters.  Blazed  trees:  To  7-inch  pine  103°,  11.3 
meters;  to  6-inch  pine  265°,  5.2  meters;  to  7-inch  pine  24°,  16  met^  Elevation 
cap  on  pipe,  1,205.06  feet;  bolt  in  tile,  1,201.09  feet 

STONE  LINB  312. 

[Three  miles  below  Brainerd  and  60  meters  below  mouth  of  Buffalo  Creek.] 

^P,  P.  B.  M.  Tile  and  pipe,  on  top  of  left  bank,  3  miles  below  Brainerd;  85  meters 
below  mouth  of  Buffalo  Creek  and  35  meters  above  head  of  small  island.  Elevation 
oap  on  pipe,  1,203.17  feet;  bolt  in  tile,  1,199.20  feet 

^^.  Tile  and  pipe,  on  right  bank,  3}  miles  below  railway  bridge  at  Brainerd;  on 
tcp  of  ridge,  20  meters  back  from  river,  and  30  meters  below  mouth  of  small  ravine 
which  is  opposite  mouth'  of  Buffalo  Creek.  To  ^^  325°  8^,  210.4  meters.  Blazed 
trees:  To  10-inch  jack  pine  290°  30^,  6.7  meters;  to  12-inch  jack  pine354°,  3.7meter8; 
to  12-inch  Norway  pine  146°  SO',  32  meters.    Elevation  cap  on  pipe,  1,193.18  feet; 

bolt  in  tile,  1,189.21  feet 

ft 

8T0NE  LINE  313. 

[Six  hundred  and  fifty  meters  below  wagon  bridge  at  Brainerd,  Minn.] 

H^,  P.  B.  M.  Tile  and  pipe,  near  southwest  comer  of  Third  and  Quince  streets, 
Bramerd;  650  meters  below  wagon  bridge,  and  220  meters  back  from  left  bank  of 
river.    Elevation  cap  on  pipe,  1,227.06  feet;  bolt  in  tile,  1,223.09  feet. 
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H*.  Tile -and  pipe,  on  right  bank  opposite  lower  part  of  Brainerd;  600  meters' 
below  waffon  bridge;  50  meters  from  river,  on  bench  at  foot  of  high  ridge,  directly  in 
front  of  a  large  water  tank  standing  on  top  of  ridge;  16  meters  norm  67^  west  of  north- 
west comer  of  bam.  To  ^p  260^  36^,  390.2  meters.  Blazed  trees:  To  6-inch  jack 
pine  24®.  1  meter;  to  5-incn  jack  pine'  152®,  4.2  meters.  Elevation  cap  on  pipe, 
1.205.50  feet;  bolt  in  tile,  1,201.51  feet 

P.  B.M.  "Sanitarium."  Flat  stone  and  pipe,  in  southeast  comer  of  grounds  of 
Northern  F^ific  Railwav  Hospital.    Established  by  United  States  Engineer  Office 
at  St  Paul.    Cap  on  pipe  is  marked  "  XJ.  S.  E.  B.  M."    Elevation  cap  on  pipe,  1,219.81 
feet;  bolt  in  stone,  1,215.73  feet 
Base  of  rail.  Northern  Pacific  Railway  bridge.  Biainerd.    Elevation,  1,219.54  feet 
High-water  mark^  1896  (above  Brainerd  dMo) .    Elevation,  1,185.18  feet 
@  North  Base.  Tile  and  pipe,  in  center  of  Mill  street,  Northeast  Brainerd,  at  east 
side  of  Brainerd  and  Northern  Railwav  track,  30  meters  north  of  road  leading  to  dam. 
Elevation  cap  on  pipe,  1,215.04  feet;  tx)lt  in  tile,  1,211.06  feet 

STOMB  um  314. 
[One-fourth  mile  a1)ove  Brainerd  dam.] 

^,  P.  B.  M.  Tile  and  pipe,  in  Northeast  Brainerd,  between  Brainerd  and  Northern 
tracK  and  river;  200  meters  above  road  leading  to  dam,  directly  west  of  Brainerd 
Lumber  Company's  sawmilL  Elevation  cap  on  pipe,  1,216.68  feet;  bolt  in  tile, 
1,212.71  feet 

^^,  Tile  and  jjipe,  on  hillside  on  right  bank^  one-fourth  mile  above  Brainerd  dam; 
40  meters  from  nver,  and  20  meters  back  of  railway  track  used  for  dumping  logs  into 
river;  directly  opposite  sawmill  of  Brainerd  Lumber  Company,  and  150  meters  oelow 
small  island.    Mevation  cap  on  pipe,  1,225.43  feet;  bolt  m  tfle,  1,221.45  feet 

STONB  um  315. 
nrhiee  and  one-lonrth  miles  above  tl^  Biaineid  dam.] 

^,  P.  B.  If.  Tile  and  pipe,  on  left  bank,  3}  miles  above  Brainerd  dam;  on  ridge 
about  44  feet  above  water;  75  meters  from  river,  directly  back  of  low  point  three- 
fourths  mile  above  where  river  becomes  narrow.  Elevation  cap  on  pipe,  1,226.85 
feet;  bolt  in  tile,  1,222.87  feet 

f^^.  Tile  and  pipe,  on  right  bank,  3}  miles  above  Brainerd  Dam,  and  three-fourths 
mile  above  the  upper  end  of  a  narrow  stretch  of  river;  on  high  around  opposite  low 
point  of  left  bank,  and  about  300  meters  above  a  high  wooded  nill  across  the  river; 
140  meters  above  a  bay,  and  15  meters  back  from  nver.  To  ^^  278®,  379  meters. 
Blazed  trees:  To  15-inc^  jack  pine  88®,  33  meters;  to  24-inch  Norway  pine  222®,  7.5 
meters;  to  15-inch  jack  pine  296^  30^,  11.3  meters.  Elevation  cap  on  pipe,  1,208.45 
feet;  bolt  m  tile,  1,204.47  feet 

STora  IJNB  316. 
fBiz  miles  above  n»rfh  end  of  BnOnerd  and  21  miles  below  the  mouth  of  Rabbit  Rtyer.] 

^.  Tile  and  pipe,  on  left  bank,  2}  miles  below  the  mouth  of  Rabbit  River;  15  meters 
from  backwater  from  Brainerd  Dam;  200  meters  below  a  thickly  wooded  point;  250 
meters  above  an  island  formed  by  backwater  from  Brainerd  Dam;  275  meters  back  of 
original  river  bank.  A  prominent  wooded  hill  stands  back  of  B.  M.  To  ^^  139®  37^", 
635  meters.  Blazed  trees:  To  8-inch  white  pine  37®,  4  meters;  to  8-inch  jack  pine 
97®,  5.8  meters;  to  20-inch  Norway  pine  215®  45^  31.2  meters.  (N.  B.— This  B.  M.  is 
marked  by  P.  B.  "NL,  tile  and  pipe,  but  was  not  touched  on  b^  precise  level  line. ) 
Elevation  (ordinary  levels)  cap  on  pipe,  1.188.64  feet;  bolt  in  tile,  1,184.68  feet. 

^^,  Tile  and  pipe,  on  right  EMUik,  2^  miles  below  mouth  of  Rabbit  River,  on  down- 
stream side  of  a  nulv  point  which  projects  to  the  river  between  two  bays  formed  by 
backwater  from  Bramerd  Dam:  about  200  meters  below  extreme  end  of  point,  opposite 
island,  across  river,  formed  bv  backwater;  40  meters  from  backwater.  To  ^^  319®  37^, 
635  meters.  To  18-inch  white  pine  (blazed)  317®  2V,  33  meters.  Elevation  cap  on 
pipe,  1,^.53  feet;  bolt  in  tile,  1,205.56  feet 

STONB  UNB  317. 

fOne-half  mile  above  the  mouth  of  Rabbit  River.] 

AJi,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  about  650  meters  above  the  mouth  of  Rabbit 
River;  on  ridge  about  40  meters  north  of  highest  point;  65  meters  from  river.  Eleva- 
tion cap  on  pipe,  1,220  feet;  bolt  in  tile,  1,216.04  feet 
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^^.  Tile  and  pipe,  on  right  bonk,  one-half  mile  above  the  month  of  Rabbit  River,  on 
top  of  lower  ena  of  ridge  covered  with  jack  pines;  directly  opposite  small  ravine  on 
leftbank;  30  meters  from  river  and  10  meters  back  from  top  of  tenk.  To  H^  289'' 10^, 
259.8  meters.  Blazed  trees:  To  9-inch  jack  pine  342'',  15.1  meters;  to  9-inch  jack 
pine  67^,  2.6  meters.    Elevation  cap  on  pipe,  1,227.98  feet;  bolt  in  tUe,  1.224  feet 

•lOVB  LIMB  318. 

FThiM  and  oD»«icbth  milflt  above  the  mouth  of  BiOiblt  BtT«r  And  tO^ 

^,  P.B.M.  Tile  and  pipe,  on  left  bank,  Similes  above  the  month  of  Babbit  River; 
and  1,000  meters  below  an  <M  cnt-off,  on  top  of  high  ridge,  100  meters  back  from 
river  and  75  meters  above  where  ridge  leaves  river.  Elevation  cap  on  pipe,  1,250.89 
feet;  bolt  m  tile,  1,246.93  feet 

H^.  Tile  and  pipe,  on  riffht  bank,  3i  miles  above  the  month  of  Rabbit  River  and 
1,000  meters  below  an  old  cntroff ;  on  high  ridge  one-fonrth  mile  back  from  nver; 
one-half  mile  sonth  of  the  lake  formed  by  the  cutoff  and  called,  on  old  maps,  **  Half- 
moon  Marsh."  To  H^  293''  33^  073  meters.  Blazed  trees:  To  30-inch  oak  268'', 
78  meters;  to  7-inch  jack  pine  SW,  8  meters;  to  0-inch  oak  386'',  5.2  meten.  Eleva- 
tion cap  on  pipe,  1,218.49  feet;  bolt  in  tile,  1,214.52  feet 

STONS  um  319. 

fSix  hundred  meten  above  the  ilte  of  old  Indian  mlalon,  now  Dr.  Oanp'e  plaoe.1 

UA,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  600  meters  above  Dr.  Osmp's  honse;  in 
timber  30  meters  from  nver;  in  low  ground  700  meters  below  where  high  gionnd 
leaves  river.    Elevation  cap  on  pipe,  1,190.11  feet;  bolt  in  tile,  1,186.15  feet 

^.  lile  and  pipe,  on  right  bank,  on  ridge  40  meters  from  river,  75  meters  below 
month  of  slough,  and  600  meters  above  house  of  Dr.  Gamp,  which  stands  on  the  site 
of  old  Indian  mission.  To  H^  334''  07^227.2  meters;  to  6-inch  oak  (biased)  ll"", 
11.7  meters.    Elevation  cap  on  pipe,  1,203.06  feet:  bolt  in  tile,  1,199.09  feet 

@  Gamp.  Tile  and  pipe,  600  maters  northwest  of  Dr.  Gamp's  house,  whidi  stands  on 
site  of  old  Indian  mission;  2  meters  north  of  junction  of  fence  with  east  and  west 
section  line;  one-half  mile  east  of  Mission  Lake,  on  east  side  of  wagon  road.  Eleva- 
tion cap  on  pipe,  1,209.98  feet;  bolt  in  tile,  1,206.02  feet 

sroini  uini  820. 

[One  and  one>half  mflea  below  Pine  River  and  thiee-fonitha  mile  above  Voilei'a  honae.! 

^^,  p.  B.  M.  Tile  and  pipe,  on  left  bank,  1^  miles  below  the  mouth  of  Pine  River 
and  three-fourths  mile  hbove  Foster's  house;  on  north  slope  of  ridge,  5  meters  from 
river.    Elevation  cap  op  pipe,  1.206.86  feet;  bolt  in  tile,  1,208.89  feet 

^.  Tile  and  pipe^  on  right  oank,  1}  nules  below  the  mouth  of  Pina  River  and 
three-fourths  of  a  mile  above  Foster's  house;  20  meters  back  hx>m  top  of  bank:  on  a 
point  where  river  makes  a  sharp  bend  to  the  south;  river  at  B.  M.  runs  southeast 
To  ^  233*»  87^  123.4  meters.  Blazed  trees:  To  15-inch  pine  205*»  60^,  20.4  meters; 
to  24-inch  oak  4^  16^,  17.6  meters;  to  18-inch  oak  78^  46^,  7.5  meters.  Elevation  cap 
on  pipe,  1,196.55  feet;  bolt  in  tile,  1,192.57  feet 

STomi  LDn  321. 

[Two  and  one-half  miles  above  the  month  of  Pine  River  and  1  mUe  below  Uand  Lake.] 

^^,  p.  B.  M.  Tile  and  pipe,  on  left  bank,  2}  miles  above  Pine  River  and  1  mile 
below  Island  Lake,  40  meters  from  river  and  100  meters  below  high  bank.  Eleva- 
tion cap  on  pipe,  1,199.96  feet;  bolt  in  tile,  1,196.01  feet 

^1^.  Tile  and  i>ii>e,  on  right  bank,  2}  miles  above  Pine  River  and  1  mile  below  Island 
Lake  on  top  of  high  sand  ridge,  where  ridge  terminates  on  river  bank  20  meters 
back  from  river,  in  section  32.  To  ^^  52^  46^,  126.7  meters.  Biased  trees:  To 
6-inch  Norway  pme  183^,  19.1  meters;  to  15-inch  jack  pine  312<>  30^,  22.4  meters;  to 
16-inch  Norway  pi^e  48**  SO',  7.1  meters.  Elevation  cap  on  pipe,  1,223.65  feet;  bolt 
in  tUe,  1,219.68  feet  f       y  t^*    * 

siora  una  322. 

[Thxee-fonrtha  mile  below  Towhead  Baplda  and  one-foarth  mlla  north  of  north  end  of  Big  Babbit 

Lake.l 

H^fP.  B.  M.  Tile  and  pipe,  on  left  bank,  three-fourths  mile  below  Towhead  Rapids, 
and  300  meters  north  of  north  end  of  Big  Rabbit  Lake;  on  bench  54  meten  back 
from  river  bank.    Elevation  cap  on  pipe,  1,205.84  feet;  bolt  in  tUe,  1,^1.87  feet 
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^^.  Tile  and  pipe,  on  right  bank,  three-fourths  mile  below  Towhead  Kapids,  10 
meters  back  from  top  of  high  sand  ridge;  directly  back  of  where  eand  ridge  strikes 
river.  Big  Rabbit  Lake  is  500  meters  distant  across  river,  and  Indian  Lake  is  600 
meters  northwest  To  ^^  334^  52^,  172  meters.  Blazed  trees:  To  15-inch  Norway 
pine  272*,  6.8  meters;  to  18-inch  white  pine  41®,  18.7  meters;  to  18-inch  Norway  pine 
172®,  2  meters.    Elevation  cap  on  pipe,  1,222.39  feet;  bolt  in  tile,  1,218.41  feet 

@  Snrre.  Tile  and  pipe,  on  top  of  high  ground  one-fourth  mile  north  of  the  sharp 
bend  in  river  at  Towhead  Bapids  one-half  mile  west  of  mouth  of  slough  just  below 
Surre's  ferry.    Elevation  cap  on  pipe,  1,280.79  feet;  bolt  in  tUe,  1,285.79  feet 

SfTONB  LINK  323. 
[At  head  of  Iflland  No.  1.2  miles  below  Dean  Brook  and  1  mile  above  foot  of  the  big  meadow.] 

Af»,  P.  B.  M.  THe  and  pipe,  6  meters  back  from  top  of  left  bank,  40  meters  above 
the  head  of  Island  No.  1;  2  miles  below  Dean  BrooK,  and  1  mile  above  the  foot  of 
the  big  meadow,  at  the  x>oint  where  meadow  approaches  within  110  meters  of  river. 
Elevation  cap  on  pipe,  1,217.32  feet;  bolt  in  tile,  1,213.35  feet 

^.  Tile  and  pipe,  on  ri^t  bank,  2  miles  below  the  mouth  of  Dean  Brook  and  50 
meters  above  the  nead  of  Island  No.  1  (the  only  island  in  the  vicinity);  35  meters 
from  river,  on  a  high  ridge.  The  big  meadow  across  river  approaches  nearest  the 
river  at  this  point  To  H*  320**  32''.  170.5  meters.  Blazed  trees:  To  20-inch  oak 
279**  27^  32.6  meters;  to  20-inch  oak  353®  17'',  38.1  meters;  to  18-inch  white  pine 
116**  42^,  26.1  meters.    Elevation  cap  on  pipe,  1,216.14  feet;  bolt  in  tile,  1,212.17  feet 

@  Kemres.  Tile  and  pipe,  200  meters  back  of  left  bank,  one-fourth  mile  below 
mouth  of  Dean  Brook;  200  meters  south  of  mouth  of  small  ravine,  60  meters  ea^t  of 
ravine,  25  meters  east  of  a  line  fence.  Elevation  cap  on  pipe,  1,218.64  feet;  bolt  in 
tile,  1,214.66  feet 

8T0KB   LINE  324. 
[One  and  one-half  miles  above  Dean  Brook  and  2|  miles  below  sharp  bend  at  Pine  KnoIl.J 

^,  P.  B.  M.  TOe  and  pipe,  8  meters  back  from  top  of  left  bank^  1}  miles  above  Dean 
Brook;  80  meters  west  of  north  and  south  road  on  section  Ime  between  sections 
1  and  2.    Elevation  cap  on  pipe,  1,222.67  feet;  bolt  in  tile,  1,218.70  feet 

^^.  Tile  and  pipe,  on  rient  bank,  1}  miles  above  Dean  Brook  and  2}  miles  below 
where  river  makes  a  sharp  bend  at  Pine  Knoll;  on  high  ridge  130  meters  back  from 
river,  1}  meters  south  of  a  fence,  and  16  meters  below  an  angle  in  same  fence;  on 
property  of  George  Bund;  in  section  22.  To  *f^  344°  17^^,  244.6  meters.  Blazed 
trees:  To  15-inch  white  pine  292**  5y,  31  meters;  to  15-inch  oak  329°  25^,  53.5 
metere.    Elevation  cap  on  pipe,  1,219.43  feet;  bolt  m  tile,  1,215.46  feet 

@  Pine  Knoll.  Tile  and  pipe,  75  meters  back  of  top  of  ri^ht  bank,  one-fourth  mile 
below  small  ravine  which  opens  into  river  in  sharp  bend  in  river  at  Pine  Knoll;  on 
property  of  James  Welton,  near  his  new  residence.  Elevation  cap  on  pipe«  1,215.81 
feet;  bolt  in  tile,  1,211.83  feet 

STONB  LDTB  325. 

[Three-fourthfl  mile  above  shaip  bend  in  river  at  Fine  Knoll  and  about  2h  miles  below  the  month  of 

Cedar  Brook.] 

H^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  three-fourths  mile  above  sharp  bend  at 
Pine  Knoll;  300  meters  alx>ve  mouth  of  Wakefield  Brook;  on  hish  ground,  75  meters 
back  from  river;  65  meters  below  Frank  Dotsler's  house.  Elevation  cap  on  pipe, 
1,216.65  feet;  bolt  in  tile,  1,212.68  feet 

P.  B.  M.  "Court-house."  Ck)pper  bolt  leaded  horizontally  into  second  course  of 
brick  above  foundation,  at  southwest  comer  of  L,  on  soutn  side  of  court-house  in 
Aitkin.    Elevation  horizontal  mark  in  bolt,  1,223  feet  » 

Base  of  rail  Northern  Pacific  depot,  Aitkin.    Elevation,  1,217.05  feet 

©* Aitkin  Tile  and  pipe,  1  mile  southieast  of  Aitkin,  on  highest  ground  on  south 
side  of  road,  300  meters  west  of  range  line.  Elevation  cap  on  pipe,  1,275.74  feet; 
bolt  m  tile,  1,271.73  feet 
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Appendix  2  E. 

REPORT  OF  SUBVETOR  W.  8.  WILLIAMS  ON  PRBCISB  LEVEL  WORK  FROM  BATON  ROUGE, 
LA.,  TO  MOUTH  OF  SOUTH  PASS,  IN  1897-98;  FROM  FORT  ADAMS,  MISS.,  TO  BATON 
ROUOE,.LA.,  AND  FBOM   NEW  ORLBANS,  LA.,  TO  BILOXI,  MISS.,  IN   1900. 

St.  Louis,  Mo.,  May  ^fi,  1900. 
C'APTain:  I  have  the  honor  to  suhmit  the  following  report  on  the  field  work  done  by 
the  precise  level  parties  from  Baton  Rouge,  La,,  to  mouth  of  South  Pass  in  1897-98; 
from  Fort  Adams,  Miss.,  to  Baton  Rouge,  La.,  and  from  New  Orleans,  La.,  to  BUoxi, 
Miss.,  in  1900;  also  the  office  reduction  and  comparison  of  the  final  results  of  these 
levels. 

FIELD   WORK    FROM   BATON   ROUGE  TO   MoUTH   OF  SOUTH    PASS,  1897-98. 

s 

A  double  precise  level  party  was  oiganized  for  this  work  and  assembled  at  Baton 
Rouge  December  5,  1897. 

The  instrumental  constants  were  determined  on  December  6, 1897,  and  on  December 
7  the  line  was  b^un  at  Baton  Rouge,  where  a  river  crossing  was  made  to  connect 
with  P.  B.  M.  XXXII.  The  work  was  finished  on  March  19,  1898.  The  party  was 
m  the  field  106  days,  or,  excluding  Sundays  and  holidays,  89  working  days.  During 
this  time  203.23  miles  of  main  line  and  31.97  miles  of  side  line  were  run,  making  a 
total  of  235.2  miles,  or  an  average  of  2.64  miles  per  w^orking  day. 

Route, — ^The  main  line  begins  at  P.  B.  M.  XXXII,  in  West  Baton  Rouge,  and  crosses 
the  river  to  Baton  Rouge;  then  down  the  Yazoo  and  Mississippi  Valley  Railroad  to 
Carrollton,  La. ;  then  through  New  Orleans  over  line  of  bench  marks  previously  estab- 
lished; then  down  the  left  bank  of  the  river,  following  the  road  behind  the  levee  and 
the  track  of  the  New  Orleans  and  Southern  Railroad  to  Fort  8t.  Phillip;  then  across 
the  river  to  Fort  Jackson;  then  down  the  right  bank  to  Head  of  Passes;  then  across 
Southwest  Pass  and  down  the  right  bank  of  South  Pass  3  miles;  then  across  South 
Pass  and  down  the  left  bank  of  South  Paas  to  the  end  of  the  jetties;  closing  on  P.  B.  M.  J, 
on  the  light-house. 

Bench  marks. — All  of  the  Coast  Survey  bench  marks  now  in  existence,  except  a  few 
on  the  points  at  lon^  distances  from  the  railroad,  between  Baton  Rouge  and  Carrollton 
were  connected  with.  All  the  precise  level  bench  marks  previously  established 
between  Carrollton  and  mouth  of  South  Pass  were  connected  with  except  five.  One 
of  these  had  been  certainly  destroyed  and  four  could  not  be  found. 

All  of  the  stone  line  bench  marks  near  the  railroad  between  Baton  Rouse  and 
Carrollton  were  connected  with,  and  about  17  new  bench  marks  were  established  at 
various  points  where  it  was  thought  thev  would  be  of  use  in  the  future.  The  detK^rip- 
tions  of  these  bench  marks  are  appendea  in  Tables  Nos.  13  and  14^  except  those  which 
have  been  fully  described  in  late  reports  and  of  which  the  descriptions  are  still  good. 

The  ga^ee  bench  marks  at  Baton  Rouge,  Carrollton,  Fort  Jackson,  Head  of  Passes, 
and  Port  Eads  were  all  connected  with;  also  the  gauges  at  Fort  St.  Phillip,  Fort  Jack- 
son, Head  of  Passes,  Port  £ads.  Garden  Island  Bay,  and  East  Bay. 

River  cromngs. — Three  crossings  were  made  over  a  wide  river  by  the  method  of 
reciprocal  leveling.  It  was  found  to  be  extremely  diflicult  to  obtain  reliable  results 
on  account  of  the  conditions  prevailing  on  this  part  of  the  river  during  the  winter 
montlis;  the  river  water  being  so  much  colder  than  the  air  causes  the  latter  to  boil 
alinob-t  continually  and  the  refraction  to  change  fre^juently.  The  best  conditions  were 
found  to  exist  when  it  was  very  cloudy  and  the  air  cool,  with  a  stiff  breeze  blowing 
up  or  down  the  river;  with  the  air  thus  kept  in  motion,  the  changes  in  refraction 
were  much  less. 

The  results  show  that  two  set^  of  observations  may  agree  well  inside  the  prescribed 
limit  and  still  vary  conniderably  from  the  mean  result.  For  this  reason  a  great  num- 
ber of  observations  were  taken  and  the  mean  of  all  taken  for  the  true  result,  rather 
than  the  mean  of  two  seta  that  agreed  closely.  At  Baton  Rouge,  where  the  crossing 
was  860  meters  wide,  obnerx'ations  were  taken  on  three  different  days  under  various 
conditions,  4  results  being  obtained  each  day,  making  12  results  in  all;  each  result 
is  competed  of  16  readings  across  the  river,  or  192  readings  in  all.  At  Fort  Jackson 
observations  were  taken  on  two  days  on  a  crossing  760  meters  wide,  4  results  being 
obtained  each  day,  each  consisting  of  16  readings  across  the  river,  or  128  readings  in 
all.  At  the  head  of  the  Southwest  Pass,  where  the  crossing  was  660  meters  wide, 
the  observations  were  all  taken  in  one  day,  2  results  bein^  obtained  in  the  forenoon 
and  2  in  the  afternoon,  each  result  consisting  of  32  readings  across  the  river,  or  128 
readings  in  all. 

Instrument*. — The  instruments  used  are  Kern  precise  levels  Nos.  4  and  5;  Kern 
bubbles  Nos.  3,  5,  and  9;  Fauth  bubble  No.  214,  and  Kern  precise  leveling  rods  Noe. 
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XIV,  XVII,  XVIII,  and  XIX.  Footplates  and  pins  were  used  for  nxi  supports 
except  in  the  soft  soil  below  the  Jump,  where  long  stakes  with  nails  in  the  top  were 
used. 

Kern  bubbles  Nos.  3  and  tf  were  found  to  be  very  erratic  in  their  action,  probably 
due  to  irregular  grindinff,  and  a  new  bubble  was  obtained  from  Fauth  &  Co.,  Wash- 
ington, D.  C.,  on  Deoember  28,  1807,  and  used  during  the  rest  of  the  season  with 
entire  satisfaction,  bubbles  Nos.  3  and  9  being  discarded. 

InntrumeiUnl  cwistants. 


iDstrument. 


'  Date  of  obser- 
vation. 


Inequality '  Wire  in- ! 
of  collars  =  terval  In  | 
Cor.  P.  in     mm.  per 
mm.  per  M.       M. 


Remarks. 


Telescope No.4 '  Dec.    6,18»7  -0.0288 

Do ,  Apr.  20,1888  -  .0450 

Telescope  No.  5 |  Dec.    5,1897  1  ~  .0040 

Do I  Apr.   18,1898  '  -  .0020 

. I I 


4.29 

4.29  . 

5.25  I  Wires  broken  on  Mar.3,189K,  and 

I     new  set  put  in. 
4.65 


Value  of  ofie  divinan,  of  babble. 


Bubble. 

>auon.               ^j.^ 

Value  iu 

mlilimetcra 

perM. 

Kern  No.  3 : 

Dec.     5,1897               2.60 
Dec.     6,1897               2.72 
Dec.     6,1897                1.60 
Apr.   18,1898               1.85 
Jan.   14,1898  1             2.54 
Apr.  20,1898               2.64 
1 

0.0120 

KemNo.  9 

.0133 

Kern  No.  5 

Do 

.0075 
.0090 

FaathNo.  214 

Do 

.0128 
.0128 

Value  of  the  correction  A  for  rods  XIV  and  XVII  is  —56.7  millimeters;  for  rods 
XVIII  and  XIX  is  —56  millimeters.  The  value  of  1  meter  on  these  rods  varies 
so  slightly  from  the  standard  meter,  as  ascertained  by  measurements  heretofore 
taken,  that  the  rod  correction  has  not  been  taken  into  account  in  th^  computations, 
as  the  bench  marks  differ  so  little  in  elevation. 

Methods  of  field  work, — The  methods  pursued  are  those  described  in  the  report  of 
MiasiBBippi  Biver  Commission  for  1899,  page  3469. 

Results. — ^The  main  line  is  composed  of  314  stretches,  the  avera^  length  of  stretch 
being  1,042  meters.  Twenty-six  of  the  314  stretches  in  the  main  line,  excluding  the 
three  river  crossings,  £euled  to  close  inside  the  prescribed  limits  on  first  trial;  1  of 
these  was  closed  inside  the  limit  with  a  third  line,  22  with  four  lines,  2  with  five 
lines,  and  1  with  six  lines.  Three  side  lines  failed  to  close  inside  the  prescribed 
limits  on  the  first  trial,  and  on  these  four  lines  were  run.  Two  results  nave  been 
rejected  on  account  of  their  wide  divergence  from  the  mean  result,  probablv  due  to 
accidental  errors;  one  of  these  varied  19. 7  millimeters  and  the  other  10.52  millimeters 
from  the  mean  of  the  other  lines  in  the  stretch;  three  other  lines  in  the  first  case  and 
four  other  lines  in  the  second  case  were  run.  The  results  of  the  first  river  crossing  at 
Fort  Jackson  have  been  rejected  on  account  of  the  wide  range  in  the  individual  r^- 
ings  and  in  the  individual  results,  which  show  large  chanjjes  in  refraction  during  the 
oMervations.    The  probable  error  per  kilometer  in  the  main  line  is  ±0.68  millimeter. 

FI1iLI>  WORK  FBOM  FORT   ADAMS,  MISS.,  TO   BATON   ROUGE,  LA.,  AND   FROM   NEW   ORLEANS, 

LA.,    TO   BILOXI,    MISS. 

On  the  4th  of  January,  1900,  a  double  precise  level  party  was  organized  at  Mem- 
phis, Tenn.  i^eld  work  began  January  12  and  closed  March  26, 1900,  the  party  hav- 
mg  been  in  the  field  74  days,  or,  excluaing  holidays  and  Sundays,  62  working  days. 
Daring  this  time  165.4  miles  of  main  line  and  4.3  miles  of  side  line  were  run,  makmg 
a  total  of  169.7  miles,  or  an  average  of  2.74  miles  per  working  day. 

The  party  was  quartered  on  the  steamer  Patrol  while  working  from  Fort  Adams  to 
Baton  Kouge.  On  the  stretch  from  New  Orleans  to  Biloxi  the  party  used  two  hand 
cars  on  the  Louisville  and  Nashville  Railroad  in  going  to  and  from  work  and  in  mov- 
inff  from  point  to  point.  One  hand  car  was  wrecked  on  March  2;  after  that  date 
oi3y  one  nand  car  was  used.    The  hand  cars  greatly  facilitated  the  progress  of  the 
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work,  as  the  parties  were  enabled  to  go  to  and  from  work  quickly  and  to  work  long 
distances  from  the  stopping  places. 

HouU, — The  line  from  Fort  Adams  to  Baton  Rouge  commenced  ai  P.  B.  M.  XLIX, 
in  Fort  Adams,  Miss.,  and  ran  to  Fort  Adams  Lanmng,  on  the  left  bank  of  the  river; 
there  a  river  crossing  was  made  to  Point  Breeze,  Louisiana;  the  line  was  thei;  continued 
down  the  right  bank  of  the  river  to  P.  B.  M.  XXXII,  at  West  Baton  Rouge,  La. 
Two  river  crossings  were  made  at  Fort  Adams  Landing  on  two  successive  days;  the 
first  closure  was  0.4  millimeter,  the  second  closure  was  1.8  millimeters,  and  the  dis- 
crepancy between  the  two  crossings  was  1.7  millimeters,  the  width  of  the  crossing 
being  888  meters. 

The  line  from  New  Orleans  to  Biloxi  beffan  at  P.  B.  M.  City  Stone  **  Halfway 
House,''  near  Metairie  Cemeterv^  in  New  Orleans,  and  ran  through  the  city  to  the 
Louisville  and  Nashville  Railroad,  at  the  intersection  of  Claiborne  street  and  Elysian 
Fields  street;  from  that  point  it  followed  the  Louisville  and  Nashville  Railroad  to 
the  east  side  of  Biloxi  Bay,  and  closed  on  P.  B.  M.  E..  On  this  line  the  levels  were 
run  over  the  trestles  and  bridges  at  Chef  Menteur,  The  Regolet^,  Pearl  River,  Bay 
St.  Louis,  and  Biloxi  Bay  in  the  usual  manner,  except  that  nails  driven  into  the  tres- 
tles were  used  for  turning  points,  the  same  turning  points  being  used  for  direct  and 
reverse  lines.  Comparisons  of  the  differences  obtained  between  these  tuminjf  points 
on  the  direct  and  reverse  lines  show  that  levels  taken  in  this  way  are  as  reliaole  as 
those  taken  on  solid  ground. 

Connedixms  with  former  levels  and  new  bench  marks  established. — From  Fort  Adams  to 
Baton  Rou^  all  of  the  old  precise  level  bench  marks,  18  in  number,  established  by 
the  Coast  Survey,  were  found  and  connected  with  except  P.  B.  M.  XLII,  which  is 
covered  up  by  a  large  levee;  11  stone  line  bench  marks  at  various  points  along  the 
line,  and  3  gauge  b^ch  marks  at  Red  River  Landing,  were  also  connected  with,  and 
7  new  P.  B.  Ms.  were  established. 

From  New  Orleans  to  Biloxi  20  old  precise  level  bench  marks  were  found  and 
connected  with,  and  6  old  precise  level  bench  marks  have  been  destroyed.  Biloxi 
Bay  tide  gauge  was  inspected  and  connected  with,  and  3  new  bench  marks  were 
establish^  in  Biloxi  and,  1  on  the  east  side  of  Biloxi  Bay  to  preserve  the  eleva- 
tion of  the  Biloxi  Bay  tide  gauge.  One  of  these  bench  marks  established  in  Biloxi  is 
especially  designed  and  constructed  to  be  a  very  permanent  mark,  and  when  it  has 
permanently  settled  it  wuU  be  connected  with  ana  have  an  inscription  placed  upon 
it  giving  its  exact  elevation  above  mean  Gulf  level. 

Insiruments. — ^The  instruments  used  were  Kern  precise  levels  Nos.  4  and  6,  Kern 
bubble  No.  5,  Fauth  bubble  No.  214,  and  Kern  precise  leveling  rodn  Nos.  XIV. 
XVII,  XVIII,  and  XIX.  The  rod  supports  for  turning  points  were  footplates  ana 
pins,  -pins  being  used  mostly  on  the  stretch  from  Fort  Adams  to  Baton  Rouge  and 
footplates  being  used  mostly  on  the  stretch  from  New  Orleans  to  Biloxi. 

The  instrumental  constants  were  determined  at  the  beginning  and  at  the  close  of 
the  work. 

Inslnimental  constants. 


Instrument. 


Telesoope  No.  4, 
Do 

Telescope  No.  6 
Do 


Date  of  obser- 
vation. 


Inequality 

of  collaro» 

Oor.  P.  in 

mm.  per  M. 


Jan.  12,1900 
Mar.  26, 1000 
Jan.  12,1900 
Mar.  23, 1900 


-0.0276 
~  .0504 
+  .0062 
+  ..0040 


Wire  Inter-. 

val  in  mm. 

perM. 


4.262 
4.262 
4.662 
4.665 


Value  of  one  division  of  bubble. 


Bubble. 


Date  of  obser- 
vation. 


Value  in   !  Value  in 

seconds  of  <millimeten 

arc.  per  M. 


Fauth.  No.  214 
Do 

Kem,No.6  ... 
Do 


Jan.  12,1900 
Mar.  26,1900 
Jan.  12.1900 
Mar.  23,1900 


0.01002 
.010S5 
.0083 
.0100 


Correction  A  for  rods  XIV  and  XVII  is  — 66  millimeters;  for  rods  XVIII  and 
XIX  IB  55.7  millimeters.  The  value  of  1  meter  on  these  rods  varies  so  slightly 
from  the  standard  meter,  as  determined  heretofore,  that  the  rod  correction  has  not 
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been  taken  into  account  in  the  computations,  as  the  bench  marks  differ  so  little  in 
elevation. 

Methods  of  feld  work, — The  methods  pursued  are  those  described  in  the  report  of 
Mississippi  River  Commission  for  1899,  page  3469. 

Remli9.—Th%  main  line  from  Fort  Adams  to  Baton  Rouse  is  composed'  of  108 
stretches,  the  average  length  of  stretch  being  1,192  meters.  Nine  of  these  stretches 
failed  to  cloee  inside  the  prescribed  limits  on  first  trial;  five  were  closed  with  three 
lines;  three  were  closed  with  four  lines,  and  on  one  stretch  five  lines  were  run, 
although  the  closure  was  inside  the  limit  with  the  first  four  lines.  The  main  line 
from  New  Orleans  to  Biloxi  is  composed  of  108  stretches,  the  average  length  of 
stretch  being  1 ,252  meters.  Six  of  these  stretches  failed  to  close  inside  the  nrescribed 
limits  on  first  trial;  four  were  closed  with  three  lines  and  two  with  four  lines.  All 
side  lines  run  during  the  season  closed  inside  the  limit  on  first  trial. 

All  results  obtained  during  the  season  have  been  retained  in  the  computations, 
there  being  no  discrepancies  large  enough  to  justify  their  being  rejected  on  account 
of  accidental  errors. 

The  probable  error  per  kilometer  in  the  main  line  from  Fort  Adams  to  Baton 
Rouge  18  ±0.63  millimeter,  from  New  Orleans  to  Biloxi  it  is  ±0.61  millimeter. 

OFFICE  REDUCTION. 

All  of  the  field  notes  have  been  carefully  rechecked  in  the  office  b^  the  observers, 
and  all  of  the  results  have  been  retabulated  and  computed.  To  facilitate  the  com- 
putation and  put  the  report  into  a  more  convenient  form  for  future  reference,  the 
tabulation  has  been  divided  into  four  stretches,  as  follows.-  Biloxi,  Miss.,  to  New 
Orleans,  La.,  1900;  New  Orleans,  La.,  to  mouth  of  South  Pass,  1898;  New  Orleans, 
La.,  to  Baton  Rouge,  La.,  1897-98;  Baton  Rouge,  La.,  to  Fort  Adams,  Miss.,  1900. 

The  datum  ^lane  of  all  elevations  given  in  the  tabulation  is  the  adopted  mean 
Gulf  level,  which  reads  6.083  feet  on  the  staff  gauge  at  Biloxi  Bay,  the  relation 
between  this  gauge  and  the  surroimding  bench  marks  having  been  determined  in 
April,  1898,  by  precise  levels,  the  results  of  which  are  given  in  Table  No.  6.  All 
former  elevations  have  been  reduced  to  this  datum  plane  in  Tables  Nos.  7,  8,  9,  and 
10.  The  discrepancies  given  are  due  to  difference  in  leveling  and  changes  in  the 
bench  marks  themselves,  either  rising  or  settling. 

COMPABISON   AND   DISCUSSION   OF  RBSUI/TS. 

The  results  give  a  comparison  between  two  lines  of  precise  levels  over  a  distance 
of  405  miles,  and  over  86  miles  of  this  distance  we  have  the  comparison  between 
three  lines  of  precise  levels.  They  afford  an  interesting  study  of  results  obtained  by 
different  methods,  and  as  the  lapse  of  time  between  the  various  lines  varies  from 
five  to  twenty  years  they  afford  important  data  as  to  the  stability  of  different  kinds 
of  bench  marks.  They  also  give  important  data  for  settling  the  question  of  the  sub- 
sidence of  the  delta. 

Biloxi  Bay  to  New  Orleans. — In  Table  No.  5  will  be  found  a  comparison  of  the  results 
obtained  on  the  stretch  from  Biloxi  Bay  to  CarroUton  (in  the  upper  part  of  New 
Orleans)  in  1900,  with  the  results  of  the  two  lines  of  precise  levels  previously  run  over 
this  stretch;  the  elevations  are  all  reduced  to  the  same  datum  plane. 

Some  of  the  large  discrepancies  on  this  stretch  may  be  accounted  for  as  follows: 
P.  B.  M.  16  is  on  a  heavy  brick  jail  and  has  probably  settled,  as  the  discrepancies 
show.  P.  B.  M.  6  is  a  stone  post  set  on  a  ridge  of  high  ground,  which  is  about  200 
meters  long  and  70  meters  wide;  this  ridge  is  complely  surrounded  by  a  soft  salt  marsh 
and  isolatea  from  the  high  eround  on  the  mainland,  and  it  is  not  at  all  improbable 
that  the  whole  ridge  has  subsided  about  97  millimeters  since  1886.  P.  B.  M.  3  is  on 
a  heavy  brick  pillar  with  a  small  base  and  has  probably  settled.  P.  B.  M.  2  is  on  the 
brick  abiitmentof  a  bridge  over  Bayou  St.  John;  large  cracks  in  the  abutment  indi- 
cate settling  in  recent  years;  an  electric  street  car  line  has  been  run  across  this  bridge 
since  1893,  which  may  account  for  this.  P.  B.  M.  CarroUton  is  on  a  very  heavy  brick 
building  and  has  undoubtedly  been  settling  ever  since  it  was  eatablisned;  by  com- 
parison with  City  B.  M.  XX  Stone  it  had  settled  7  millimeters  in  1886  and  56.3  mil- 
limeters in  1898. 

This  leaves  only  two  bench  marks  connected  with  in  New  Orleans  in  1898  and  1900 
that  were  established  in  1882;  these  are  granite  posts  that  have  been  set  many  years; 
one  of  them  bears  the  date  "1874;"  they  have  every  appearance  of  being  stable 
marks;  they  are  designated  as  P.  B.  M.  City  Stone  '* Halfway  House"  and  City  B.  M. 
XX  Stone.  City  B.  M.  XX  Stone  is  the  only  stable  bench  mark  near  the  end  of  this 
stretch  on  which  all  three  lines  touch;  its  elevation  as  determined  by  the  lines  run  in 
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1898  and  1900  differ  only  —3.4  millimeterB  from  the  mean  elevation  by  the  linea  of 
1882  and  1886.  P.  B.  M.  City  Stone  ** Halfway  House"  seems  to  be  relatively  the 
highest  of  the  old  marks  now  in  existence  in  New  Orleans;  it  was  not  connected  with 
in  1886,  but  the  comparison  between  this  bench  mark  and  P.  B.  M.  2  by  precise  levels 
in  1893^  shows  a  discrepancy  of  only  0.7  millimeters  when  compared  with  their  differ- 
ence in  1882  (see  Report  of  Chief  of  Engineers  for  1893,  p.  3623),  which  shows  that 
the  relation  between  these  two  bench  marks  had  not  changed  perceptibly  from  1882 
to  1893;  hence  we  can  get  a  comparison  of  the  three  lines  at  P.  B.  ^l.  2  based  on  the 
stability  of  P.  B.  M.  City  Stone  *' Halfway  House."  Taking  the  present  elevation  of 
P.  B.  M.  City  Stone  "Halfway  House,"  1.6391  meters,  and  adding  the  difference, 
1.1716  meters,  obtained  in  1893,  gives  2.8107  meters  for  the  elevation  of  P.  B.  M.  2, 
which  differs  only  -f  3.7  millimeters  from  the  mean  elevation  obtained  by  the  lines 
of  1882  and  1886. 

The  lines  of  1886  and  1900,  with  the  exception  of  P.  B.  M.'8  6  and  16,  as  already 
noted,  show  a  fairly  close  agreement  from  Biloxi  Bay  to  P.  B.  M.  4  at  Ghef  Menteur, 
the  largest  discrepancy  up  to  this  point  being  -18.3  millimeters;  but  the  line  of  1882 
gradually  diveiges  from  tne  other  two  and  reaches  its  greatest  divergence  at  P.  B.  M.4. 

From  these  results  we  must  conclude  that  there  has  been  no  change  in  the  general 
elevation  at  New  Orleans  since  1882,  neither  rising  nor  subsidence,  when  compared 
with  mean  Gulf  level  at  Biloxi  Bay  and  the  permanent  benchmarks  in  that  vicmity; 
therefore  the  discrepancies  shown  in  Table  No.  5,  other  than  those  due  to  probable 
settling  of  individual  bench  marks,  are  to  be  accounted  for  by  differences  in  leveling, 
such  differences  being  mostly  due  to  the  different  methods  pursued  and  instruments 
used  in  the  field  work,  it  bemg  taken  for  granted  that  all  three  lines  were  run  with 
equal  care  and  skill. 

The  methods  used  in  1882  are  explained  in  Mississippi  River  Commission  report  for 
1883,  page  61.  They  differ  from  the  methods  used  in  1900  in  two  important  points, 
viz,  each  observer  did  not  duplicate  his  own  work,  and  the  order  of  observing  the  back 
and  fore  sights  was  always  the  same,  the  back  sight  being  taken  first  at  every  instru- 
ment station.  By  one  observer  running  all  the  Hnes  east  and  the  other  running  all 
the  lines  west  the  mean  result  of  each  stretch  is  affected  by  the  sum  of  their  personal 
errors  of  observation — a  very  imcertain  quantity.  By  not  alternating  the  order  of 
observing  back  and  fore  signts  at  the  successive  instrument  stations,  any  constant 
errors  due  to  rising  and  settling  of  the  instrument  and  to  changes  in  refraction  become 
cur  ulative. 

The  methods  used  in  1886  are  explained  in  United  States  Coast  and  Greodetic  Sur- 
vey Report  for  1880,  Appendix  No.  11,  pages  137  and  138,  with  the  important  excep- 
tion noted  in  I^'^nited  States  Coast  and  Geodetic  Survey  Report  for  1887^  Appendix 
No.  9,  page  187.  The  two  independent  lines  were  run  in  opposite  directions  oy  the 
same  ooserver  at  different  times,  sometimes  on  the  same  day,  but  preferably  on  dif- 
ferent days,  and  the  back  and  fore  sights  were  nearly  equal.  This  method  was  a 
decided  improvement  on  the  methods  previously  used  by  the  Coast  Survey;  but 
still  it  did  not  eliminate  instrumental  errors  completely,  owing  to  the  impossibility 
of  perfectly  manipulating  these  sensitive  instniments,  as  will  be  pointed  out  later  in 
this  report.  The  report  on  the  work  of  1886  does  not  state  whetner  or  not  the  order 
of  observing  back  and  fore  sights  was  alternated  at  successive  instrument  stations; 
but  the  length  of  time  during  observations  at  one  station  by  this  method  introduces 
errors  due  to  changing  refraction  which  are  not  eliminated. 

The  bubbles  us^  in  1886  were  not  sufficiently  sensitive  to  give  the  best  results; 
one  had  a  value  of  5.7  seconds  and  the  other  a  value  of  4.2  seconds  for  one  division. 

Netv  Orleans  to  Fort  Adams. — The  first  line  of  precise  levels  over  this  stretch  was 
run  by  the  United  States  Coast  and  Geodetic  Survey  in  1880;  hence  there  is  a  period 
of  from  seventeen  to  twenty  years  betw^een  the  two  lines  of  precise  levels.  The 
former  elevations  of  bench  marks  given  in  the  tabulations  are  the  results  of  the  Mis- 
sissippi River  Commission  leveling  from  Biloxi,  Miss.,  to  Carrollton,  La.,  and  the 
Coast  Survey  leveling  from  Carrollton.  La.,  to  Fort  Adams,  Miss.,  these  elevations 
being  reduced  to  the  adopted  mean  Gulf  level  for  comparison. 

The  discrepancy  at  New  Orleans  is  -f  34.2  millimeters;  at  Fort  Adams  it  is  -f  254.4 
millimeters,  making  the  discrepancy  between  the  two  lines  of  levels  -j-220.2  mil- 
limeters for  this  stretch  of  169  miles.  The  largest  discrepancy  between  the  two  lines 
on  this  stretch  is  +271.4  millimeters  at  P.  B.  M.  XXXIX,  opposite  Bayou  Sara,  La., 
the  total  discrepancy  at  this  point  being  4-305.6  millimeters.  This  bench  mark  is  not 
in  first-class  condition,  as  it  is  on  the  edge  of  the  river  bank  and  its  concrete  base 
has  been  partially  undermined;  but  this  would  tend  to  make  it  settle,  whereas  it  is 
38.6  millimeters  nigh  when  compared  with  P.  B.  M.  XXXVIII,  and  66.6  millimeters 
high  when  compared  with  P.  B.  M.  XL. 

The  discrepancies  on  this  stretch  are  very  irregular,  but  have  a  general  tendency 
to  a  higher  elevation  in  1897-98  and  1900  until  P.  B.  M.  XXXIX  is  reached.    Many 
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of  these  inegolaritieB  are  no  doubt  due  to  dumgee  in  elevation  of  the  bench  marks 
theiBaelYe&  Some  of  tbeee  chansee  are  quite  apparent  P.  B.  M.  Carrollton  has 
already  been  discuaBed.  P.  B.  M.  SiXlX  ie  under  the  inner  slope  of  a  laree  levee,  and 
couMoaently  has  had  a  great  weight  placed  upon  it,  especially  during  long  ^riods 
of  hign  water,  when  the  levee  is  thoroughly  saturated.  P.  B.  M.  XXXVII  is  on  a 
brick  building  and  has  fxrobably  settled.  P.  B.  M.  XL VIII  may  have  settled,  as  the 
blnfi  has  been  aliding  into  the  river  in  that  vicinity.  The  former  elevation  of 
P.  B.M.  XXX  by  precise  levels  is  about  1  foot  in  error,  probabl}^  due  to  an  error 
in  conneetiag  with  it  The  comparison  is  therefore  made  with  its  ordinary  level 
elevad<MBu 

P.  B.  M.'s  XIII  and  XIV,  on  College  Point,  showed  such  a  decided  drop  as  com- 
pared with  P.  B.  M.'s  XII  and  XV  on  either  side,  that  it  was  decided  to  close  the 
circuit  around  the  point  with  the  line  across  the  point  on  the  railroad.  This  9  mile 
drcuitiCloBed  only  0.3  millimeters  high,  showing  conclusively  that  the  1897-98  eleva- 
tices  were  correet  P.  B.  M.  XIII  is  on  an  iron  gate  post  and  P.  B.  M.  XIV  is  on  a 
doorstep  of  a  Jaispe  convent  building;  but  if  this  discrepancy  is  due  to  settling  they 
have  bc^  settled  about  the  same,  as  their  difference  in  elevation  in  1897-98  differs 
fxxMBi  that  of  1880  by  only  1.6  millimeter. 

Ttie  discrenaacy  of  about  21  millimeteFB  between  P.B.M.'s  XXXI  and  XXXII 
is  pwtebly  due  to  the  different  methods  used  in  making  the  river  crossings  at  Baton 
Rocue,  La. 

AU  ci  the  variations  between  these  two  lines  can  hardly  be  ascribed  to  chan^  in 
elevaticm  of  the  bench  marks  themselves  with  reference  to  the  general  elevation  of 
tbe  adjacent  surface;  hence  the;^  must  be  due  either  to  irregular  rising  or  subsiding 
of  the  earth's  crust  or  to  the  variations  of  the  two  lines  of  levels  with  respect  to  the 
true  differences  of  elevation  between  these  points.  I  am  inclined  to  believe  it  is  the 
lattN,  and  that  these  discrepancies  are  mostly  due  to  the  different  methods  used  on 
the  two  lines. 

The  method  used  in  X880  is  fully  described  in  the  United  States  Coast  and  Geodetic 
Survey  report  for  1880,  Appendix  No.  11 ,  pages  137  and  138.  Two  lines  were  run  simul- 
taneously, with  two  rods  usually  at  different  d^tances  from  the  instrument;  alternate 
sections  were  run  in  opposite  directions;  back  sights  were  always  read  first;  the 
errors  of  colUmotion  ana  inclination  were  eliminated  by  inverting  the  telescope  and 
reversing  the  striding  level,  and  a  target  was  used  to  rdkd  the  rod,  eieht  micrometer 
readings  being  t^^i  to  ascertain  the  correction  to  be  appUed  to  each  rod  reading. 
The  bubble  i^ed  had  a  value  of  about  5.7  seconds  for  one  division,  which  is  not 
sufficiently  sensitive  for  this  kind  of  work. 

The  objections  to  this  method  of  observing  are  as  follows:  Alternate  sections  run 
in  opposite  directions  are  not  likely  to  be  run  under  the  same  conditions,  either  of 
the  earth's  earface  and  atmosphere,  or  the  observer;  indeed^  these  conditions  are 
more  apt  to  vary  widely;  all  of  which  are  important  in  elinnnating  errors  due  to 
heating  and  cooling  oi  the  earth's  surface,  and  the  personal  errors  of  observation, 
which  are  not  constant  and  probably  vary  with  varving  conditions.  Readins  the 
back  sights  always  first  does  not  eliminate  errors  aue  to  rising  or  settling  of  the 
instrument  and  to  dianges  in  refraction;  this  last  point  is  a  very  important  one,  as 
the  refraction  chaoges  very  rapidly  along  the  southern  river  during  the  winter 
months;  and  considerable  time  must  elapse,  when  this  method  is  used,  between  the 
beginning  of  the  reading  of  the  first  back  sight  and  the  end  of  the  reading  of  the  last 
fore  siffht  at  all  instrument  stations.  Errors  of  collimation  and  inclination  can  not 
be  penectl}^  eliminated  b]r  inverting  the  telescope  and  reversing  the  striding  level. 
heamae  of  imperfect  manipulation;  it  being  very  seldom  that  an  observer  can  read 
a  rod  with  the  bubble  in  a  certain  position,  then  remove  the  striding  level,  revolve 
the  telescope  oomnletely  in  the  wyes,  replace  the  striding  level,  and  obtain  the  same 
reading  on  the  roa  with  the  bubble  in  its  original  position;  which  shows  that  the 
relation  between  the  line  of  collimation  and  the  tangent  of  the  bubble  is  not  the 
same  as  in  the  first  readins,  and  that  an  observer  can  never  be  sure  that  he  has 
eliminated  errors  completely  by  this  method. 

Unequal  sights  introduce  errors  due  to  curvature,  refraction,  inequality  of  the  col- 
Ian  of  the  telesoope,  and  changing  the  focus  of  the  instrument  These  are  either  not 
oonatant  or  impotsible  of  accurate  determination,  hence  they  can  not  be  completel v 
eliminated.  Kefraction  is  constantly  varying  and  can  not  be  accurately  determined.; 
and  the  collars  of  the  telescope  change  from  wear  and  the  pivot  correction  is  very 
difficult  to  determine  accurately. 

Being  sure  the  relation  between  the  telescope  and  striding  level  does  not  change 
between  back  and  fore  sij^hts,  alternating  the  order  of  observmg  back  and  foresights, 
and  CMQualizin^  the  sights  is  the  only  accurate  method'of  eliminating  errors  due  to  col- 
limation, inclination,  curvature,  retraction,  and  inequality  of  collars  of  the  telescope. 

New  OHeana  to  mouth  of  South  Pom.— On  this  stretch  of  114  miles,  we  have  a  com- 
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parison  of  two  precise  level  lines  run  by  practically  the  same  methods  over  the  same 
ffround  under  smiilar  conditions,  with  an  mterval  of  from  five  to  five  and  a  half  years 
between  them.  Leaving  out  the  cape  on  top  of  the  pipes,  which  are  not  exact  points 
for  comparison  on  account  of  their  looseness,  we  have  95  bench  marks  upon  which 
both  lines  touched. 

From  New  Orleans  to  The  Jump,  89.4  miles,  the  bench  marks  are  behind  the  levees 
and  thus  protected  from  overflow  of  the  river,  except  when  crevasses  occur.  Cre- 
vasses did  occur  between  P.  B.  M.'s  22  and  17  at  numerous  places  in  1897,  and  the 
results  clearly  show  the  effect  of  these  crevasses  in  causing  some  of  the  bench  marks 
to  settle.  Below  The  Jump  the  ground  on  which  the  bench  marks  are  located  is  very 
low,  most  of  the  bench  marks  being  set  in  mud*  and  w^ater,  and  during  the  overflow 
they  are  under  the  water  for  long  periods.  The  ground  is  very  soft  and  has  either  sub- 
sided as  a  whole  or  the  bench  marks  have  settled  in  the  soft  mud. 

The  lines  between  New  Orleans  and  Fort  St.  Philip  afford  the  best  stretch  for  com- 
parison. This  stretch  is  79  miles  long  and  has  66  bench  marks  common  to  both  lines. 
The  following  bench  marks,  which  show  large  discrepancies,  have  undoubtedly  settled 
as  indicated  oy  comparison  with  adjacent  bench  marks  and  an  examination  of  the 
conditions  surroundmg  them,  and  they  are  therefore  not  considered  in  the  compari- 
son. P.  B.  M.  24  is  on  a  large  brick  building.  P.  B.  M.  ^  |^  is  near  a  large  hole  wnere 
the  ground  has  subsided,  leaving  only  the  tops  of  the  trees  above  water.  A  crevasse 
occurred  at  P.  B.  M.  21  in  1897.  It  is  now  outside  of  the  new  levee  and  the  deposit  has 
filled  in  around  it  up  to  the  top  of  the  pipe.     A  crevasse  occurred  at  ^^  in  1897. 

Leaving  these  4  bench  marks  out  of  the  comparison,  we  have  3  bench  marks  that 
show  a  higher  and  58  that  show  a  lower  elevation  in  1898  when  compared  with  P.  B.  M. 
City  Stone  ** Halfway  House;"  the  greatest  plus  discrepancy  is  10.2  millimeters  at 
P.  B.  M.  ^1^  and  the  greatest  minus  discrepancy  is  40.1  milumeters  at  T.  B.  M.  102 
Pai^;  it  is  a  nail  in  the  root  of  a  tree.  There  are  18  bench  marks  that  show  discrep- 
ancies less  than  10  millimeters;  33  show  discrepancies  greater  than  10  millimeters 
and  less  than  20  millimeters;  8  show  discrepancies  greater  than  20  millimeters  and 
less  than  30  millimeters;  one  discrepancy  is  —34.9  millimeters,  and  one  is  —40.1  mil- 
limeters. The  discrepancy  between  the  lines  at  P.  B.  M.  ^  J*  at  Fort  St.  Philip  is  -f-  0. 7 
millimeter. 

The  large  discrepancy,  37. 7  millimeters,  between  P.  B.  M*s.  ^^  and  10,  at  Fort  Jack- 
son, is  no  doubt  due  to  the  discrepancy  between  the  two  river  crossing  made  at  that 
point.  The  crossing  in  1893  was  made  under  bad  conditions  and  the  individual  results 
show  a  wide  range,  which  is  probably  due  to  large  changes  in  refraction  during  the 
observations.  The  crossing,  in  1898,  was  made  under  first-class  conditions,  and  the 
individual  results  show  a  close  agreement;  hence  we  are  justified  in  taking  the  results 
of  1898  as  being  the  true  difference  of  elevation. 

From  Fort  Jackson  to  The  Jump,  10  miles,  we  have  10  points  for  comparison;  com- 
paring these  with  P.  B.  M.  10,  there  are  6  that  show  a  hi^er  and  3  a  lower  elevation 
than  that  of  1893;  the  largest  plus  discrepancy  is  11.7  millimeters  at  P.  B.  M.  8,  and 
the  largest  minus  discrepancy  is  14.6  millimeters  at  B.  M.  A.,  which  is  on  a  brick 
chimney. 

Below  The  Jump  the  discrepancies  vary  widely.  Those  bench  marks  situated  on 
low  ground  subject  to  overflow  for  long  periods  snow  the  lai^i^t  minus  discrepancies, 
which  are  either  due  to  the  general  subsidence  of  these  overflowed  areas  or  to  the 
settling  into  the  mud  of  the  bench  marks  themselves,  or  to  both.  Those  bench 
marks  situated  on  comparatively  high  ground,  not  subject  to  overflow,  show  the 
smallest  discrepancies  and  they  do  not  indicate  subsidence. 

P.  B.  M.  5  is  on  comparatively  high  ground  above  overflow,  it  having  been  filled 
in  for  an  orange  grove,  and  it  does  not  snow  as  large  a  minus  discrepancy  as  the  adja- 
cent P.  B.  M.'s.  P.  B.  M.  J  is  on  the  light-house  foundation  at  the  end  of  the  east 
jetty  and  indicates  a  very  large  settling  of  that  structure.  P.  B.  M.  Fire  is  the  most 
stable  bench  mark  at  the  Head  of  Passes;  the  discrepancy  between  the  two  lines 
from  P.  B.  M.  City  Stone  •*  Halfway  House"  to  this  point,  101  miles,  is  —19.4  milli- 
meters;  or,  leaving  out  the  discrepancy  of  —37.7  milhmeters  due  to  the  river  crossing 
at  Fort  Jackson,  it  is  +18.3  millimeters.  P.  B.  M.  lis  the  most  stable  bench  mark 
at  Port  £ads;  the  discrepancy  between  the  two  lines  at  this  noint,  112  miles,  is  —40.8 
millimeters;  or,  leaving  out  the  discrepancy  of  —37,7  millimeterB  due  to  the  river 
crossing  at  Fort  Jackson,  it  is  —3.1  milhmeters. 

TABULATION   OP  RESULTS. 

In  Tables  Nos.  6,  7,  8,  9,  and  10  the  quantities  given  in  the  various  columns  are 
more  fully  explained  as  follows: 

Column  1  nves  the  bench  mark  under  consideration.  The  letters  P.  B.  M.  denote 
a  permanent  Dench  mark,  and  the  letters  T.  B.  M.  denote  a  temporary  bench  mark, 
but  in  some  caaes  it  is  quite  permanent 
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Column  2  gives  the  bench  mark  from  which  the  bench  mark  in  column  1  was 
determined.  , 

Column  3  ffives  the  distance  in  meters  run  between  the  bench  marks  in  the  two 
preceding  columns. 

Column  4  eivee  the  total  distance  in  kilometers  of  the  bench  mark  under  consider- 
ation from  the  initial  point. 

Colunm  5  g^ves  the  direction  each  line  was  run — direct  indicating  a  line  run  from 
bench  mark  in  column  2  to  bench  mark  in  column  1,  reverse  indicating  a  line  run 
from  bench  mark  in  column  1  to  bench  mark  in  column  2. 

Colunm  6  gives  the  difference  in  elevation  in  millimeters  between  the  bench  marks 
in  columns  1  and  2  determined  by  each  run,  with  its  proper  sign,  and  the  mean  of 
all  these  runs. 

Colunm  7  gives  the  residuals  for  each  result  found  by  substracting  each  result 
from  the  mean  result. 

Columns  8  and  9  give  the  algebraic  sum  of  the  residuals,  and  show  at  every  bench 
mark  the  amount  that  the  two  independent  (direct  and  reverse)  lines  divei^  from 
the  mean. 

Column  10  gives  the  probable  error  of  each  stretch,  computed  from  the  formula 


r  =  ±  0.67- 


m(m— 1) 


Column  11  gives  the  probable  error  of  each  bench  mark  when  referred  to  the 
adopted  mean  gulf  level  at  Biloxi  Bay,  computed  bjr  the  formula  R  =  dbv^^r*. 

Column  12  ^es  the  elevation  of  the  bench  mark  in  column  1  in  meters  above  the 
adopted  mean  ^If  level. 

Column  13  gives  the  elevation  of  the  bench  mark  in  colunm  1  in  feet  above  the 
adopted  mean  gulf  level. 

Column  14  gives  the  former  elevation  of  the  bench  mark  in  column  1  in  meters, 
reduced  to  the  adopted  mean  gulf  level. 

Column  15  gives  the  discrepancy  in  millimeters  between  the  elevations  given  in 
columns  12  and  14.  The  plus  sign  indicates  that  the  present  elevation  is  higher  than 
the  former  elevation,  and  thenunus  sign  indicates  that  the  present  elevation  is  lower 
than  the  former  elevation. 

Column  16  gives  the  discrepancy  shown  in  column  16,  reduced  to  feet. 

Column  17  gives  the  initial  of  the  observ^er's  surname:  W  denotes  W.  S.  Williams, 
T  denotes  E.  J.  Thomas,  and  H  denotes  Eugene  L.  Harman. 

Respectfully  submitted. 

W.  S.  Williams,  Surveyor, 

Capt  Mason  M.  Patrick, 

Corps  of  Engineers f  U,  S,  A. 


Table  No.  5. — Comparison  of  results  obtained  bythetkree  lines  of  precise  levels  from  Bilox 

Bay  to  New  Orleans, 


Distance. 

Elevation  above  meangnlf 
level. 

Discrepancy. 

Bench  mark. 

U.S.C. 

and  G.  S., 

1886. 

M.R.C., 

M.R.C., 

1882  and 

1886  and 

1882. 

1900. 

1900. 

1900. 

Km, 

Meters. 

Meters. 

Meters. 

Mm, 

Mm. 

P  B.M.Ei ,         

4.7914 

4.7914 

0.0 

P.B.M.19 

""ilni' 

10.606 

*"i.*7869* 
7.8601 

1.7907 
7.8567 

1.7871 
7.8647 

"■"+'i.'2' 

+14.6 

-  8.6 

P.B.M.17 

+  8.0 

P.B.M.16 

18.530 

6.3607 

6.8711 

6.3605 

-  0.2 

-10.6 

P.B.M.14 

82.089 

9.3883 

9.4180 

9.4072 

+23.9 

-  6.8 

P.B.M.13 

88.250 

8.5338 

8.3876 

8.3698 

+16.5 

-18.3 

P.B.M.ll 

46.745 

6.4802 

6.5819 

6.5215 

+41.8 

-10.4 

P.B.M.10 

46.973 

7.1312 

7.1835 

7.1732 

+42.0 

-10.8 

P.B.M.9 

68.730 

4.6786 

4.7263 

4.7232 

+44.7 

-  3.1 

P.B.M.8 

59.226 

2.9123 

2.9649 

2.9598 

+47.5 

-  5.1 

P.B.M.7 

67.937 

1.2207 

1.2709 

1.2686 

+47.9 

-  2.3 

P.B.M.6 

70.844 

8.1828 

8.2342 

8.1345 

-48.3 

-99.7 

P.B.M.4 

101.183 

2.1606 

2.2187 

2.2238 

+62.7 

+  4.6 

P.B.M.8 

181.187 

1.2926 

1.3506 

1.3106 

+18.1 

-39.9 

P.B.M.2 

132.806 

2.7772 

2.8368 

2.7982 

+21.0 

-38.6 

P.  B.  M.  City  Stone  "  Halfway  Hofuae  " . . . 
CltyB.M.XXStonA 

185.254 

1.6049 

1.6391 

+34.2 

140.091 

1.3884 

1.4391 

(1898) 
1.4078 

+24.4 

+81.8 

F.B.M.CazTolltoi 

I ,. 

140.437 

2.7667 

2.8141 

iU 

-81.9 

-80.8 
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Tablk  No.  11. 

dbscriftions  and  elevations  of  precise-level  bench  marks,  biloxi,  miss.,  to 

new  orleans,  la. 

[Season,  1900.    W.  8.  Williams  and  E.  L.  Harman,  levelers.] 

Elevations  are  expressed  in  both  meters  and  feet  above  mean  Gulf  level. 

One  meter  is  taken  as  3.2S08693  feet. 

The  letters  P.  B.  M.  denote  a  precise-level  bench  mark  which  is  set  with  special 
care  so  as  to  be  practically  permanent.  The  letters  T.  B.  M.  denote  a  temporary 
bench  mark  whose  elevation  is  as  well  determined  as  that  of  a  P.  B.  M.;  those 
described  are  considered  practically  permanent  for  a  number  of  years. 

The  new  precise  bench  marks  established  on  lines  Biloxi,  Miss.,  to  New  Orleans, 
La.,  and  Baton  Rouge,  La.,  to  Fort  Adams,  Miss.,  are  of  the  B.  M.  form  as  used  in 
1898  above  St.  Paul,  Minn.,  for  ordinary  bench  marks,  and  consist  of  tile  and  pipe  as 
follows:  A  vitrified  tile  18  by  18  by  4  inches,  in  the  center  of  which  is  set  vertically 
with  lead  a  three-eighths-inch  copper  ])olt,  the  upper  end  being  a  little  above  the 
upper  surface  of  the  tile.  Surrounding  the  lx)lt  on  the  surface  of  the  tile  is  the 
inscription,  ** Mississippi  River  Commission,  1898,  U.  S.  B.  M."  This  tile  is  buried 
in  the  ground  about  3  feet  beneath  the  surface.  On  top  the  tile  is  placed  a  4-inch 
wrought-iron  ^  pipe  4  feet  long,  concentric  with  the  copper  bolt;  the  lower  end  of 
the  pipe  is  split  into  quarters  and  spread  out  to  prevent  its  being  pulled  up.  A  cast 
bnuas  cap  fits  over  the  top  of  the  pipe  and  is  riveted  thereto.  The  cap  has  the  fol- 
lowing inscription  in  sunken  letters:  '*  Mississippi  River  Commission,  $250  fine  for 
distur Ding  this  mark,  1898,  P  B.  M.  U.  S.,  latitude  ,  longitude  ,  elevation  above 
sea  ."  The  F*  is  put  on  with  a  prick  punch.  The  elevation  of  the  top  of  the  cap 
is  determined;  the  structure  has  thus  two  bench  marks. 

P.  B.  M.  E  (U.  S.  C.  &  G.  8.)  is  near  the  east  end  of  the  Biloxi  Bay  bridge,  and 
about  68  meters  south  of  the  Louisville  and  Nashville  Railroad  track,  m  the  yard  of 
and  near  the  northwest  comer  of  the  frame  house  owned  and  occupiecl  by  the  Rev. 
J.  B.  Walker.  The  B.  M.  is  the  bottom  of  the  square  cavity  cut  m  the  top  of  the 
marble  stone  marking  the  point.  The  stone  is  6  by  4  inches  on  top,  and  about  2} 
feet  long,  projecting  about  4  inches  above  ground,  and  has  the  letters  U.  S.  C.  S.  cut 
up)n  the  top.  Distance  from  center  of  bench  to  brick  pier  under  northwest  comer 
of  house,  0.8  meter. 

Elevation,  4.7914  meters,  15.720  feet. 

P.  B.  M.  Keenor  is  tile  and  pipe,  west  of  summer  cottage  of  Bishop  J.  C.  Keenor,  on 
east  side  of  Biloxi  Bay  near  Ocean  Springs,  Miss.  It  is  75  meters  north  of  the 
Louisville  and  Nashville  Railroad  track'  and  about  90  meters  east  of  the  east  end  of 
the  Biloxi  Bay  Railroad  trestle.  It  is  1  meter  west  of  gallery  and  3J  meters  north  of 
southwest  comer  of  gallery  in  front  of  house. 

Elevation  bolt  in  tile,  5.5161  meters,  18.098  feet. 

Elevation  cap  on  pipe,  6.7294  meters,  22.078  feet. 

Biloxi  gauge  B.  M.  B  is  upper  edge  of  iron  plate,  at  angle  in  the  line  of  piling  near 
gauge  house.  Marks  are  cut  thus:  A  in  the  iron,  and  the  letter  B  is  cut  in  plank 
near  the  B.  M. 

Elevation,  1.6982  meters,  5.572  feet. 

Standard  staff  gauge  of  Biloxi  tidal  observations  is  nailed  to  piling  at  northwest  end 
of  drawspan,  when  open,  of  Louisville  and  Nashville  Railroad  bridge  over  Biloxi 
Bay.  The  staff  is  graduated  in  feet  and  tenths  from  zero  to  12  feet,  and  reads  by 
means  of  a  mi(irometer  attachment  to  hundredths  of  a  foot.  This  staff  was  set  in 
October,  1895.    The  final  value  of  mean  Gulf  level  reads  on  this  gauge  6.0829  feet, 

P.  B.  M.  19  A  is  at  intersection  of  X  cut  on  top  of  stone  post  on  which  P.  B.  M.  19 
was  originally  established.  Top  has  since  been  broken  off.  X  is  on  comer  of  stone 
nearest  the  bay.  Stone  is  225  meters  west  of  the  west  end  of  Biloxi  Bav  brid^.  It 
is  30  meters  south  of  the  center  of  track  of  the  Louisville  and  Nashville  Railroad. 
Pine  trees  near  by  are  blazed  facing  stone. 

Elevation,  1.7356  meters,  5.694  feet. 

T.  B.  M.  184  is  top  of  20-penny  wire  nail  driven  verticallv  into  northeast  root  of 
leaning  sycamore  tree  standing  in  northeast  comer  of  yard  of  the  Biloxi,  Miss.,  public 
school,  situated  on  the  south  side  of  the  Louisville  and  Na*<hville  Railroad  and  on 
west  side  of  the  street  which  leads  south  to  the  city  hall.  Nail  is  about  one-half  inch 
under  the  surface  of  the  ground. 

Elevation,  5.3620  meters,  17.592  feet. 

P.  B.  M.  City  Hall,  Biloxi,  Miss.,  is  top  of  copper  bolt  leaded  vertically  in  the  top  of 
southeast  comer  of  buttress,  standing  on  the  e^a^t  Hide  of  the  entrance  to  the  city  nail 
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and  court-house  at  Biloxi,  Miss.  Top  of  buttress  is  the  same  height  as  the  water 
table  of  building,  and  is  built  of  brick  and  covered  with  cement.  Bolt  is  0.1  meter 
from  the  east  and  south  edges  of  the  buttress,  respectively.  The  citv  hall  is  on  the 
north  side  of  Howard  avenue  and  faces  Main  street  leading  south  to  tne  beach.  Top 
of  bolt  is  nearly  flush  with  surface  of  buttress. 

Elevation,  7.0227  meters,  23.041  feet. 

T.  B.  M.  183  is  top  of  30-penny  wire  nail  driven  vertically  into  one  of  the  many 
northeast  roots  of  tne  large,  lone,  double  live  oak  tree  standing  in  open  plat  of  ground 
belonging  to  the  Louisville  and  Nashville  Railroad  Company,  and  which  is  a  pro- 
posed park.  Tree  is  about  60  meters  southwest  of  the  southwest  comer  of  the  pas- 
se^er  depot  at  Biloxi,  Miss. 

Elevation,  7.1866  meters,  23.675  feet. 

T.  B.  M.  186  is  top  of  a  20-penny  wire  nail  driven  vertically  into  south  root  of  4-foot 
live  oak  tree,  standing  in  northwest  portion  of  same  plat  of  ground  as  T.  B.  M.  183. 
It  is  13  meters  south  of  warehouse  and  115  meters  west  of  the  Louisville  and  Nash- 
ville Railroad  passenger  depot  at  Biloxi,  Miss.,  and  25  meters  east  of  the  Hygeia  ice 
plant    Nail  is  about  3  feet  from  the  body  of  the  tree. 

Elevation,  7.2658  meters,  23.805  feet. 

P.  B.  M.  Hygeia  is  tile  and  nipe  in  the  southeast  comer  of  the  yard  of  the  Hygeia 
ice  plant,  owned  by  Charles  McCormack,  at  Biloxi,  Miss.  It  is  30  meters  south  of 
the  ice  fcu^tory  building,  74  meters  south  of  the  Louisville  and  Nashville  Railroad, 
136  meters  w^est  of  passenger  depot,  118  meters  west  of  P.  B.  M.  Biloxi.  Pipe  is  about 
1  meter  from  soutn  and  east  fences,  respectively,  and  cap  is  about  2  feet  above 
ground. 

Elevation  bolt  in  tile,  6.5078  meters,  21.351  feet. 

Elevation  cap  on  pipe,  7.7212  meters,  25.332  feet. 

P.  B.  M.  Biloxi  is  a  brick,  concrete,  and  cement  structure,  having  a  M.  R.  C.  B.  M. 
tile  with  a  copper* bolt  leaded  vertically  in  its  center  as  a  subsurface  mark,  and 
capped  by  the  same  kind  of  tile.  The  top  tile  will  eventually  have  a  bronze  plate 
beietring  a  suitable  inscription  and  its  elevation  marked  on  it,  after  the  structure  has 
had  ample  time  to  settle.  A  plate  w^ill  then  be  published  in  a  subsequent  report, 
showing  construction  and  location  of  the  structure.  Said  stnicture  is  located  near 
east  side  of  open  plat  of  ground  lying  southwest  of  the  Louisville  and  Nashville  Rail- 
road passenger  depot  at  Biloxi,  Miss.  The  plat  of  ground  belongs  to  the  Louisville 
and  Nashvifle  Railroad  Company,  and  is  a  proposed  park.  The  P.  B.  M.  is  6  meters 
west  of  west  line  of  Fayard  street,  52  meters  south  of  passenger  depot,  32  meters 
north  of  Catholic  school  yard,  26  meters  east  of  double  live  oak  tree  on  which  is 
located  T.  B.  M.  183.    Top  of  stracture  is  2  feet  above  ground. 

P.  B.  M.  17  is  copper  bolt  leaded  in  top  of  marking  stone  set  in  ground  11  meters 
south  of  center  of  track  of  Lomsville  and  Nashville  Railroad,  2^  meters  west  and  1  meter 
north  of  southwest  comer  of  the  station  building  at  Beauvoir  station.  Miss.  Corners 
of  stone  are  now  chipped  off. 

Elevation,  7.8647  meters,  25.803  feet. 

P.  B.  M.  16  is  center  of  copper  bolt  leaded  horizontally  in  center  of  fifth  brick  of  the 
fifteenth  course  above  the  water  table,  in  the  west  wall  of  jail  at  Mississippi  City, 

us. 
Miss.    The  bricks  are  counted  from  northwest  comer  of  building.    It  is  marked  0 

BM 

Elevation,  6.3605  meters,  20.868  feet 

P.  M.  B.  14  is  top  of  copper  bolt  leaded  in  top  of  marking  stone  set  in  ground  8 
meters  north  of  center  of  track  of  the  Louisville  and  Nashville  Railroad,  193  meters 
east  of  milepost  62  N.  O.,  and  252  meters  east  of  White  Harbor  station.  Stone 
marked  U.  S. 

Elevation,  9.4072  meters,  30.864  feet. 

P.  B.  M.  13  is  top  of  copper  bolt  leaded  in  top  of  marking  stone  marked  U.  S.,  set 
in  ground  about  9  meters  south  of  center  of  Louisville  and  Nashville  Railroad  track, 
5 J  meters  south  of  platform,  and  8  J  rail  lengths  east  of  the  east  end  of  the  passenger 
depot  at  Pass  Christian,  Miss.  Stone  projects  about  1  inch  out  of  ground  and  has  one 
corner  broken  off. 

Elevation,  3.3693  meters,  11.054  feet 

P.  B.  M.  11  is  top  of  copper  bolt  leaded  in  top  of  marking  stone,  marked  U.  S.,  set 
in  ground  about  i  meter  north  of  fence  along  south  right  of  way  of  Louisville  and 
Nashville  Railroad,  and  about  1  meter  west  of  comer  of  fence  at  west  side  of  Front  street, 
in  Bay  St.  Louis,  Miss.  It  is  about  12  meters  south  of  center  of  track  and  about  30 
meters  west  of  west  end  of  railroad  trestle  over  Bay  St.  Louis.  Stone  is  about  2 
inches  above  ground  and  has  its  corners  chipped  off. 

Elevation,  6.5215  meters,  21.396  feet 

P.  B.  M.  10  is  center  of  copper  bolt  leaded  horizontally  in  face  of  southern  brick 
wall  of  vestibule  of  Catholic  Church  at  Bay  St.  Louis,  Miss.     It  is  about  halfway 
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betwec^n  side  entrance  of  vestibule  and  main  front  wall  and  about  1  meter  above  the 
ground.     Building  has  been  stuccoed  over  and  a  hole  left  in  stucco  at  the  bolt. 

Elevation,  7.1732  meters,  23.534  feet. 

P.  B.  M.  9  is  top  of  cross  in  center  of  marking  stone,  marked  U.  S.,  set  in  ground 
36  meters  south  of  southwest  comer  of  Waveland  station,  on  Louisville  and  Nash- 
ville Railroad,  in  line  with  fence  on  west  side  of  lane  along  west  side  of  Merwood 
dairy  farm,  12  meters  north  from  comer  of  fence  at  end  of  lane,  12  meters  west  of 
shell  road  leading  toward  the  bay  from  Waveland  station.  Stone  is  3  inches  above 
ground. 

Elevation,  4.7232  meters,  15.496  feet. 

P.  B.  M.  8  is  top  of  cross  in  center  of  marking  stone,  marked  U.  S.,  set  in  ground  in 
northwest  portion  of  yard  around  the  section  house  at  Chinch uba  Station,  5liss.,  and 
about  10  meters  south  of  the  center  of  the  Louisville  and  Nashville  Railroad  track. 
Stone  is  about  one-half  foot  above  ground. 

Elevation,  2.9598  meters,  9.711  feet. 

P.  B.  M.  7  is  center  of  cross  cut  in  top  of  marking  stone,  marked  U.  S.,  set  in  ground 
just  north  of  north  fence  of  house  lot  of  Pat.  Ferril,  near  Claiborne  Station,  on  Lou- 
isville and  Nashville  Railroad.  It  is  18  meters  south  of  center  of  track,  12  meters 
(measured  parallel  to  railroad  track)  east  of  east  end  of  station  house. 

Elevation,  1.2686  meters,  4.162  feet. 

P.  B.  M.  6  is  top  of  copper  bolt  leaded  into  top  of  marking  stone,  standing  10  inches 
above  ground,  on  a  high  point  of  ground  just  east  ot  East  Pearl  River,  in  Mississippi, 
It  is  200.  meters  ea«t  of  eastern  pier  of  iron  tmss  bridge,  over  the  East  Pearl  River,  on 
the  Louisville  and  Nashville  Railroad.  It  is  27.2  meters  south  of  center  of  track  in 
gravel  walk  along  the  front  of  Baldwin  Lodge,  and  12  meters  west  of  the  house. 


i    1882 

Propertv  is  owned  bv  A.  Baldwin,  of  New  Orleans.     Stone  is  marked  thus:  i  U.  s. 


Elevation,  3.1345  meters,  10.284  feet. 

P.  B.  M.  4  is  the  center  of  a  copper  bolt  leaded  horizontally  in  wall  of  Fort  Macomb, 
Chef  Menteur,  La.,  on  right  hand  side  (as  you  go  in)  of  entrance.  There  is  a  moat 
around  the  wall.     Bridge  over  moat  has  rotted  away.     Sill  to  entrance  to  fort  is 

r.  s. 
removed,  but  wall  seems  to  be  in  first-class  condition.    The  letters  18  082  are  cut 

P.B.M. 
about  the  bolt. 

Elevation,  2.2233  meters,  7.294  feet. 

T.  B.  M.  95  is  top  of  tenpenny  wire  nail  driven  vertically  in  southeast  root  of  30-inch 
live-oak  tree,  the  first  one  north  of  North  Claiborne  street,  on  west  side  of  Elysian 
Fields  street,  in  New  Orleans.  It  is  14  meters  north  of  gate  leading  to  the  residence 
of  Dr.  R.  Tudury,  and  stands  midway  between  curb  line  and  granitoid  walk. 

Elevation,  1.1626  meters. 

P.  B.  M.  41  is  top  of  a  vertical  copi>er  bolt  in  brick  pier  under  south  post  of  the 
electric-light  tower  at  the  southwest  comer  of  xanthoma  and  Claiborne  streets,  New 
Orleans.  It  is  3  inches  east  of  the  southeast  comer  of  the  iron  bedplate,  and  about 
2  feet  inside  of  the  curb  line  on  the  west  side  of  Anthonia  street,  and  2.7  meters  south 
of  the  southwest  comer  of  Anthonia  and  Claiborne  streets.  Bolt  is  about  3  inches 
under  ground. 

Elevation,  0.1726  meters,  0.566  feet. 

P.  B.  M.  3,  established  by  the  Mississippi  River  Commission  in  1882,  is  a  horizontal 
mark  on  end  of  horizontal  copper  bolt  m  the  east  face  of  the  middle  brick  gate  post 
of  the  Gentilly  gate,  on  east  side  of  the  fair  grounds  at  New  Orleans.  The  bench 
mark  is  in  fifth  course  of  bricks  above  the  ground,  and  is  marked  thus:  U.  Q  S. 

Elevation,  1.3106  meters,  4.300  feet. 

T.  B.  M.  175  (Paijje,  1893)  is  a  -f  cut  on  the  iron  bedplate  supporting  the  southern 
post  of  the  electric-light  tower  at  the  comer  of  Lapeyrouse  street  and  Gentilly  road. 
New  Orleans. 

Elevation,  0.6456  meters,  2.118  feet. 

P.  B.  M.  2,  established  by  the  Mississippi  River  Commission  in  1882,  is  the  center 
of  end  of  horizontal  copper  bolt  in  the  northwest  face  of  the  southern  wing  of  the 
abutment  at  the  northwest  end  of  the  drawbridge  over  Bayou  St.  John,  on  the 

u.  s. 
Esplanade  road.  New  Orleans.    It  is  marked  thus:     0       The  brick  wing  of  abut- 
ment in  which  bolt  is  leaded  is  verv  badly  cracked  (1900)  and  shows  signs  of  settling. 

Elevation,  2.7982  meters,  9.181  feet. 

P.  B.  M.  City  stone  '*  Halfway  House"  is  a  h  on  top  surface  of  a  granite  marking 
stone  set  in  ground,  on  west  side  of  canal  near  entrance  to  Metairie  Cemetery,  New 
Orleans.     It  is  in  line  with  the  fence  along  south  side  of  the  cemetery,  and  is  4.7 
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meters  from  the  aouthem  end  of  the  wall  forming  the  cemetery  oiitraiife,  and  Ih  41 
meters  from  the  western  end  of  the  bridge  crossmg  the  canal.     The  top  of  stone  is 
120  by  200  millimeters,  marked  thus:  S!  and  is  quite  rough,  and  is  lower  at  the  inter- 
section of  the  +  than  elsewhere,  and  the  rod  was  held  at  this  point. 
Elevation,  1.6391  meters,  5.378  feet. 


Table  No.  12. 

DESCRIPTIONS  AND  ELBVATION8  OF  PRECISE   LEVEL  BENCH   MARKS   ESTABLISHED   IS   1898 
BETWEEN   NEW   ORLEANS  AND  THE   MOITH   OF  SOl'TH    PASS. 

[W.  B.  Wllliamii  and  E.  J.  Thoman,  levelers.] 

Elevations  are  expressed  in  both  meters  and  feet  above  mean  Gulf 
level. 

P.  B.  M.  City  stone  "XXMR  JUNE  1874"  is  a  granite  monument  1  foot  square  in 
southwest  comer  of  City  Park  in  New  Orleans,  La.,  3  meters  from  south  fence  and 
3  meters  from  west  fence.    The  bench  mark  is  the  center  of  upper  part  of  figure  8. 

Top  of  stone  markeii  thus:  :  juNE 

,_i87rj 

Elevation,  1.4716  meters,  4.828  feet. 

P.  B.  M.  City  Park  is  a  cross  on  highest  part  of  limestone  monument,  5  inches 
square,  in  City  Park  in  New  Orleans,  La.,  9  meters  from  west  fence  and  95  meters 
from  south  fence.    The  cross  is  about  1  inch  south  of  hole  in  center  of  stone. 

Elevation,  1.4747  meters,  4.838  feet. 

T.  B.  M.  170  is  a  point  in  square  cut  on  the  southeast  comer  of  projection  of  brick 
post  at  southeast  comer  of  Calumet  National  Cemetery,  three-fourths  of  a  mile  below 
Jackson  Barracks  in  New  Orleans,  La.,  at  end  of  brick  wall  in  front  of  cemetery,  on 
north  side  of  road,  5  meters  from  inner  base  of  levee. 

Elevation,  2.8518  meters,  9.3564  feet. 

P.  B.  Mf  J^  is  a  tile  and  pipe  alon^  line  of  fence  on  south  side  of  ditch,  near  north- 
west comer  of  yard  in  front  of  mam  dwelling  on  Mon  8ecour  plantation,  23  meters 
back  of  levee.  '  Has  been  moved  from  original  position.  To  northwest  comer  of 
main  dwelling,  301°  25^^,  36  meters.  To  northeast  comer  of  long  building,  351°,  71 
meters.     To  Union  sugar  house  chimnev,  187°  22-^. 

Elevation  bolt  in  tile,  0.3590  meters,  1.177  feet. 

P.  B.  M.  28  A,  elevation  cap  on  pipe,  1.5693  metern,  5.149  feet. 

T.  B.  M.  251  is  the  head  of  a  4-inch  boat  spike  driven  vertically  in  river  side  of 
24-inch  leaning  willow,  20  feet  directly  back  of  gauge  house  at  Fort  Jackson  gauge. 
Tree  blazed  with  a  triangle. 

Elevation,  1.5718  meters,  5.157  feet. 

P.  B.  M.  Jump  is  a  tile  and  pipe  on  right  bank  of  Mississippi  River,  34  meters  below 
the  left  bank  of  The  Jump,  51  meters  south  of  south  comer  of  old  custom-house  and 
63  meters  south  of  river  bank. 

Elevation  bolt  in  tile,  0.5670  meters,  1.860  feet. 

Elevation  cap  of  pipe,  1.7796  meters,  5.839  feet. 

P.  B.  M.  Southwest  Pass  No.  1  is  a  tile  and  pipe  on  right  bank  of  Southwest  Pass, 
2,000  meters  below  P.  B.  M.  3, 62  meters  back  from  river  bank,  10  meters  from  edge 
oif  swamp,  300  meters  below  i>oint  opposite  Head  of  Passes  Light-House.  Six-inch 
willow  1  meter  west  blazed  with  a  triangle. 

Elevation  bolt  in  tile,  0.0663  meters,  0.218  feet. 

Elevation  cap  on  pipe,  1.2775  meters,  4.191  feet. 

N.  B. — The  oil  house  at  Head  of  Passes  on  which  P.  B.  M.  2  was  established  has 
since  been  moved  and  the  elevation  of  the  P.  B.  M.  consequently  destroyed,  although 
the  P.  B.  M.  is  still  there  and  fills  the  description. 

East  Bay  gauge  is  a  tide  gauge  establish ea  by  C.  Donovan,  United  States  assistant 
engineer,  out  in  the  tide  water  of  East  Bay  alx)ut  650  meters  southwest  of  the  Port 
Eads  Light.    Connection  w^as  made  with  the  staff  gauge. 

Elevation  of  zero  — 0.9616  meters,  — 3.155  feet. 

Garden  Island  Bay  gauge  is  a  tide  gauge  established  by  C.  Donovan,  L^nited  States 
assistant  engineer,  in  Sarden  Island  Bay,  directly  >>ack  of  the  Eads  Jettv  Company's 
oflSce  at  Port  Eads,  La.  It  is  about  225  meters'back  from  left  bank  of  South  Pass. 
Connection  was  made  with  the  staff  gauge  after  the  clock  gauge  had  been  removed. 

Elevation  of  zero  —0.9578  meters,  —3.142  feet. 
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Note. — For  descriptions  of  all  other  precise-level  bench  marks  connected  with  in 
1898  in  New  Orleans  and  between  New  Orleans  and  Head  of  Passes,  see  Mississippi 
River  Commission  report  for  1893.  For  descriptions  of  precise  level  benck  marks 
(connected  with  between  Head  of  Passes  and  End  of  Jetties,  and  stone  line  bench  marks 
connected  with  between  Donaldsonville  and  New  Orleans,  see  Mississippi  River  Com- 
mission report  for  1894. 


Tablb  No.  13. 

DESCRIPTIONS  AND  ELEVATIONS  OF  PRBCISB  LEVEL  BENCH  MARKS  ESTABLISHED  IN  1897-98 
BETWEEN  NEW  ORLEANS  AND  BATON  ROUGE,  LA.,  AND  NEW  DESCRIPTIONS  OF  ALL  THE 
COAST  SURVEY  BENCH  MARKS  CONNECTED  WITH  IN  1897-98  BETWEEN  NEW  ORLEANS  AND 
BATON   ROUGE,  LA. 

[W.  S.  WillUmH  and  £.  J.  Thomas,  levelen.] 

Elevations  are  expressed  in  both  meters  and  feet  above  mean  Gulf  level. 

Note. — For  descriptions  of  stone  line  bench  marks  connected  with  between  New 
Orleans  and  Donaldsonville,  La.,  see  M.  R.  C.  report,  1894. 

City  B.  M.  XX  stone  is  the  top  of  a  granite  marking  stone  set  in  ground  in  line  of 
trees  on  west  side  of  electric-car  tracks  on  Carrollton  avenue,  between  Elm  and  2iim- 
ple  streets,  in  Carrollton,  La.  Top  of  stone  is  1  foot  underground,  44.3  meters  from 
northwest  comer  of  Elm  street  and  Carrollton  avenue,  62.9  meters  from  southwest 
corner  of  Zimple  street  and  Carrollton  avenue,  14.2  meters  from  west  line  of  Car- 
rollton avenue,  and  2  meters  west  of  west  rail  of  street-car  track.     Top  of  stone 

I     XXMB    I 
marked  thus:  I     ^^®     i  Rods  held  on  the  point  indicated  on  the  sketch  by  a  cross; 

I        1874        I 


there  is  no  cross  on  the  stone.     Bench  mark  in  good  condition  in  1898. 

Elevation,  1.4078  meters,  4.618  feet. 

T.  B.  M.  160  is  a  nail  in  west  root  of  18-inch  live-oak  tree  on  east  side  of  Carrollton 
avenue,  first  tree  north  of  entrance  to  school  building,  McDonough  No.  23, 

Elevation,  1.9121  meters,  6.273  feet. 

P.  B.  M.  "Carrollton  "  is  the  center  of  a  small  hole  in  center  of  copper  bolt,  leaded 
horizontallv  in  northeast  face  of  masonry  at  north  comer  of  school  building,  Mc- 
Donough No.  23  (old  court-house),  on  Carrollton  avenue,  Carrollton,  La.  The  bolt 
is  in  the  middle  of  the  base  of  pilaster  at  comer  of  building,  0.3  feet  below  water 

U.  8. 
table  of  pilaster  and  about  1.5  feet  above  ground,  marked      Q 

Elevation,  2.7338  meters,  8.969  feet. 

Gauge  B.  M.  (Carrollton  gauge),  called  "B.M.A  (Ewens  1892),"  is  a  stone  and 
pipe  located  to  the  left  of  steps  of  the  entrance  to  a  tin  shop,  6  meters  back  of  levee, 
about  80  meters  above  end  of  St.  Charles  avenue  at  levee,  m  flower  bed  1  foot  from 
front  porch.  House  belongs  to  F.  Marsel.  Cap  of  pipe  marked  with  the  letters 
U.  S.  E.  B.  M. 

Elevation  bolt  in  stone,  1.8672  meters,  6.126  feet. 

Elevation  cap  on  pipe,  3.1114  meters,  10.208  feet. 

P.  B.  M.  y  (new  position)  is  a  point  in  square  cut  on  granite  sill  under  the  middle 
of  small  iron  gate  to  footway  on  west  side  of  laige  iron  gate  at  main  entrance  to 
yard  in  front  of  Judge  Rost's  house  on  Destrehan  plantation,  St.  Charles  Parish,  La., 

U.  8. 
about  12  meters  from  inner  base  of  levee,  marked     H       This  bench  mark  was  moved 

back  about  100  feet  in  the  summer  of  1894,  when  a  new  levee  was  built. 

Elevation,  4.6195  meters,  15.156  feet. 

P.  B.  M.  VI  is  a  point  in  square  cut  on  top  of  southwest  comer  of  pedestal  under 
column  on  the  eastem  side  of  steps  at  front  entrance  to  Edward  Sarpy's  house  on 
Prospect  plantation,  St.  (Carles  Parish,  La. ,  nearly  opposite  Hahnville.  The  pedestal 
is  of  orick,  covered  with  hard  stucco,  14  meters  back  from  inner  base  of  levee,  murked 

U.  8. 

18080    Bench  mark  in  good  condition  in  1898. 

B.M. 

Elevation,  4.1777  meters,  13.706  feet. 

P.  B.  M.  VII  is  the  head  of  an  iron  bolt  in  cement  post  at  the  foot  of  a  large  pecan 
tree  in  front  of  house  on  estate  of  Marcellus  Roussell,  about  one-half  mile  below  Gipsy 
plantation,  on  Gipsy  Point,  St.  Charles  Parish,  La.    The  bench  mark  is  buried  beneath 
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the  surfai-e  of  the  ground  and  covered  over  with  earth .  1 1  i»  1  foot  and  1 . 5  f wt ,  rett|)ec- 
tively,  from  two  nailn  driven  in  projecting  roots  of  the  tree.  The  tree  i^  blazed  with 
a  triangle  facing  the  P.  B.  M.     In  good  condition  in  1898. 

Elevation,  4.8204  meters,  15.815  feet. 

@  Chenet  is  a  screw  pile  70  meters  north  of  Yazoo  and  Mississippi  Valley  Railroad, 
125  meters  west  of  east  heatl  block  of  Mount  Airy  siding,  about  50  meters  ea*»t  of  a 
brid^  marked  L,  36-62,  about  1,200  meters  below  parish  line,  between  St.  John 
Baptist  and  St.  James  parishes,  and  3  miles  below  Lutcher,  La.  The  bench  mark  is  a 
cross  on  top  of  cap  of  pile.     Cap  is  badly  broken,  but  the  cross  is  Arm. 

Elevation,  3.2396  meters,  10.628  feet. 

P.  B.  M.  X  is  a  point  surrounded  bv  a  groove  cut  in  the  upper  surface  of  the  gran- 
ite sill  at  the  foot  of  iron  stairway  in  front  of  house  of  Joseph  Lebourgeois,  on  >fount 
Airy  plantation,  St.  John  Baptist  Parish,  La.,  2^  miles  below  Lutcher.  It  in  marke<l 
with  tbe  letters  V.  S.  B.  M.,  1880.     In  good  condition  in  1898. 

Elevation,  5.5591  meters,  18.239  feet. 

T.  B.  M.  83  is  a  nail  in  root  of  12-inch  hackberry  about  60  meters  toward  river  from 
Yazoo  and  Mississippi  Valley  Railroad  track,  about  760  meters  above  depot  at  Lutcher, 
La.,  on  edge  of  N.  and  S.  ditch,  and  12  meters  west  of  a  24-inch  pecan  tree. 

Elevation,  4.0283  meters,  13.216  feet. 

T.  B.  M.  71  is  a  nnre  nail  in  north  root  of  30-inch  live-oak  tree  20  meters  south  of 
Yazoo  and  Mississippi  Valley  Railroad  track,  12  meters  east  and  38  meters  north  of 
Belmont  store,  on  Belmont  plantation. 

Elevation,  4.7678  meters,  15.643  feet. 

P.  B.  M.  XII  is  the  bottom  of  a  square  cavity  cut  in  the  cement  pedestal  of  the  col- 
umn at  the  southwest  comer  of  the  mansion  house  on  Belmont  plantation,  St.  James 
Parish,  La.,  2 J  miles  below  Jefferson  Coll^,  at  College  Point,  marked  with  the  let- 
ters U.  S.  B.  M.  The  house  on  whicJi  the  bench  mark  is  situated  was  burned  about 
Febniarj',  1894,  and  the  columns  only  are  left  standing,  about  60  meters  outside  of 
new  levee,  in  front  of  Belmont  store,  and  earth  has  been  borrowed  around  the  ruin 
for  the  new  levee.  The  cement  is  broken  off  the  corner  of  the  pedestal  on  which  the 
bench  mark  is  situated,  leaving  only  one  comer  of  the  square  cavity  and  part  of  the. 
letters,  but  the  elevation  of  the  bench  mark  seems  to  be  undisturbed. 

Elevation,  5.8488  meters,  19.189  feet. 

®  Homestead  is  a  screw  pile  on  west  side  of  a  small  ditch,  35  meters  south  of 
Yazoo  and  Mississippi  Valley  Railroad,  59  meters  below  milepost  48,  76  meters  below 
large  ditch^  and  465  meters  above  quarters  on  Oneida  plantation.  The  ---  marking 
the  geodetic  point  on  top  of  the  cap  is  taken  for  the  bench  mark. 

Elevation,  4.9294  meters,  16.172  feet. 

P.  B.  M.  XIII  is  a  horizontal  line  cut  on  two  sides  of  southwest  comer  of  iron  i>ost 
near  southeast  side  of  large  gateway  in  front  of  Jefferson  College,  at  College  Point, 
La.  The  post  stands  between  the  carriage  gatewajr  and  the  footpath  gateway,  3.8 
feet  west  of  brick  buttress  and  17.8  feet  east  of  brick  buttress,  between  which  lie 
the  gateways.  The  bench  mark  is  4.9  feet  above  brick  foimdation  on  which  the  iron 
post  stands.    In  good  condition  in  1898. 

Elevation,  7.8723  meters,  25.828  feet. 

P.  B.  M.  XIV  is  the  bottom  of  a  square  cavity  cut  in  south  end  of  granite  doorsill 
at  the  most  southern  entrance  on  the  front  or  west  side  of  the  convent  of  the  Sacred 
Heart,  near  Convent  post-office,  St.  James  Parish,  La.  The  bench  mark  is  7  meters 
north  of  the  southwest  corner  of  the  convent  and  about  4  feet  above  ground,  marked 
U.  8. 

D       In  good  condition  in  1898. 
B  M. 

Elevation,  7.2859  meters,  23.904  feet. 

P.  B.  M.  XV  is  a  point  in  square  cut  on  the  northwest  comer  of  stone  pedestal  of 
pillar  on  the  south  side  of  entrance  to  house  of  George  Schepp,  St.  James  Parish,  La., 
iormerly  owned  by  Leopold  Colomb;  bouse  stands  about  10  meters  back  of  levee, 
opposite  Colomb  station,  on  Yazoo  and  Mississippi  Valley  Railroad,  and  about  70 
meters  above  Colomb  Park  store.     It  is  marked  ^x  O  v'  ^^^^^  condition  in  1898. 

Elevation,  7.1344  meters,  23.407  feet. 

P.  B.  M.  XVI  is  a  point  in  square  cut  on  limestone  slab  at  side  of  front  steps  of 
main  residence  on  Union  plantation,  2 J  miles  below  Bumside,  La.,  just  back  of  levee 
on  left  bank  of  river,  one-half  mile  above  stone  line  190,  and  900  meters  from  Yazoo 
and  Mississippi  Valley  Railroad.  Marked  with  the  letters  U.  S.  B.  M.  In  good  con- 
dition in  1898. 

Elevation,  7.5558  meters,  24.789  feet. 

B.  M.  ^^  is  a  flat  stone  and  iron  pipe  on  Lin  wood  plantation,  on  north  side  of  road 
leading  back  from  Linwood  landing,  about  600  meters  toward  river  from  Yazoo  and 
Mississippi  Valley  Railroad,  100  meters  southwesterly  from  a  large  brick  house 
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between  i-oati  and  ditch.  Blazed  trees:  12-iiich  magnolia  in  5  meters  north,  12-inch 
magnolia  13  meters  west.    Cap  of  pipe  is  gone. 

Elevation  bolt  in  stone,  6. 14)81  meters,  W.  171  feet. 

Elevation  top  of  pipe,  7.6674  meters,  25.155  feet. 

P.  B.  M.  New  River  is  a  tile  and  pipe  at  New  River  station,  on  the  Yazoo  and 
Mississippi  Valley  Railroad,  14i  meters  west  of  track,  83  meters  below  depot,  on  west 
edge  of  nght  of  way,  18  meters  above  road  crossing,  2  feet  from  jimction  of  right-of- 
way  fence  and  fence  on  north  side  of  road  leading  to  the  river. 

Elevation  bolt  in  tile,  6.2284  meters,  20.434  feet. 

Elevation  cap  on  pipe,  7.4400  meters,  24.410  feet. 

P.  B.  M.  XX  is  a  point  on  the  upper  surfac^e  of  the  projecting  brick  foundation 
running  around  the  house,  on  Southwood  plantation,  formerly  called  Hard  Times,  at 
the  extreme  upper  end  of  Ascension  Parish,  La.  A  square  opening  was  cut  through 
the  stucco  covering,  so  as  to  allow  the  rods  to  rest  upon  the  brick.  The  bench  mark 
is  marked  with  the  letters  U.  8.  B.  M.  and  the  date  1880.     In  good  condition  in  1897. 

Elevation,  7.1863  meters,  23.577  feet. 

P.  B.  M.  St.  Gabriel  is  a  tile  and  pipe  near  St.  Gabriel  station,  on  the  Yazoo  and 
Mississippi  Vallev  Railroad,  on  a  small  ridge  between  two  small  ditches,  1  meter 
north  of  fence  along  south  side  of  road,  at  east  end  of  lane  lea<ling  from  the  river 
back  to  railroad  station,  31  meters  west  of  southwest  comer  of  depot,  46  meters  west 
of  main  railroad  track,  35  meters  from  comer  of  fence  on  west  side  of  right  of  way, 
10  meters  from  a  24-inch  hackberry  tree  on  which  is  T.  B.  M.  25,  and  3  meters  south 
of  an  18-inch  honey-locust  tree.  Trees  blazed  with  a  triangular  blaze.  Tile  is  marked 
with  a  A  1895;  cap  is  marked  U.  S.  P.  B.  M.  1891. 

Elevation  bolt  in  tile,  5.4641  meters,  17.927  feet. 

Elevation  cap  on  pipe,  6.6723  meters,  21.891  feet. 

T.  B.  M.  22  IS  the  head  of  a  spike  driven  in  west  root  of  a  24-inch  pecan  tree  on 
east  side  of  road  at  foot  of  levee,  6  meters  north  of  gate  on  crossroad  from  public 
road  to  railroad,  11  meters  north  of  northwest  comer  of  front  yard  of  main  house  on 
Willow  Glen  plantation. 

Elevation,  7.7682  meters,  25.486  feet. 

P.  B.  M.  XXIV  is  the  bottom  of  square  cavity  in  top  of  granite  post  on  left  bank 
of  river  at  Forlorn  Hope  Landing,  10  meters  back  of  levee,  145  meters  in  front  of 
Grenada  sugar  house,  2  meters  east  of  southwest  comer  of  a  yard  just  outside  of 
fence  along  road,  and  65  meters  above  tramway  running  from  sugar  house  to  the 
levee.    Stone  in  good  condition  in  1897. 

Elevation,  7.9288  meters,  26.013  feet. 

B.  M.  ^^  is  a  copper  bolt  in  top  of  limestone  post  on  left  bank  at  Forlorn  Hope 
Landing,  in  a  back  yard,  11  meters  north  from  northeast  comer  of  kitchen,  17} 
meters  northwest  of  a  30-inch  svcamore  tree.    Stone  in  good  condition. 

Elevation,  7.8333  meters,  25.700  feet. 

B.  M.  ^^  is  a  flat  stone  and  iron  pipe  on  left  bank  of  river  opposite  Manchac 
Point,  bacK  of  Bertville,  La.,  450  meters  east  of  Yazoo  and  Mississippi  Valley  Rail- 
road, about  75  meters  south  of  tramway  running  back  from  river  to  sawmill,  and 
about  50  meters  southeast  from  a  house.    Stone  in  good  condition,  but  cap  gone  from 

Elevation  bolt  in  stone,  5.9378  meters,  19.481  feet. 

P.  B.  M.  XXVIII  is  the  bottom  of  a  small  square  cavitv  cut  in  top  of  marble 
Aaonument,  which  is  6  inches  square  at  top,  on  left  bank  of  Mississippi  Kiver,  about 
4  miles  below  Baton  Rouge,  La.,  on  Arlington  plantation,  about  120  meters  west  of 
levee,  40  meters  from  river  bank.  Blazed  trees:  40-inch  live  oak  10  meters  south- 
east, 40-inch  live  oak  20  meters  northeast.    Monument  in  good  condition  in  1897. 

Elevation,  9.2901  meters,  30.479  feet. 

P.  B.  M.  XXIX  is  the  top  of  a  square  cut  on  top  of  limestone  monument  14  inches 
square,  at  south  end  of  Baton  Rouge  base  line;  stone  is  4  feet  under  the  inner  or  east 
slope  of  levee,  10  feet  from  inner  base  of  levee,  20  meters  below  angle  in  levee,  10 
meters  down  river  from  plantation  line  on  which  stands  a  14-inch  pecan  tree  in  line 
of  fence  along  road,  2  meters  down  river  from  a  point  opposite  an  18-inch  hackberry 
stump  5  feet  hij^h,  which  stands  on  opposite  side  of  road  10  meters  from  P.  B.  M. 
and  is  blazed  with  a  triangle;  pecan  tree  blazed  with  triangle  14.8  meters  from 
P.  B.  M.  A  4-foot  pipe  was  placed  over  the  copper  bolt  in  center  of  stone  in  1897; 
its  cap  is  marked  U.  S.  P.  B.  M.  1891,  and  it  just  shows  above  the  slope  of  the  levee. 

Elevation  top  of  square  on  stone,  8.4130  meters,  27.602  feet. 

Elevation  cap  on  pipe.  9.6302  meters,  31.595  feet. 

Note. — ^P.  B.  M.  XXlX  is  not  of  any  value  as  a  bench  mark  on  account  of  the 
great  weight  upon  it,  especially  during  high  water  when  the  levee  is  thoroughly 
saturated. 
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P.  B.  M.  XXX  is  the  top  of  a  copper  bolt  in  top  of  limestone  monument  14  inches 
square  marked  with  U.  S.  on  north  face  and  1880  on  south  face,  at  the  north  end  of 
Baton  Rouge  Imse  line,  700  meters  south  of  city  limits  of  Baton  Rouge,  La.,  80  meters 
west  of  Yazoo  and  Mississippi  Valley  Railroad,  40  meters  eaat  of  levee  in  a  truck 
patch,  2  meters  north  of  a  small  ditch,  200  meters  below  a  sugar  mill  which  stands 
outside  of  levee.    Monument  6  inches  above  ground  and  in  gw>d  condition  in  1897. 

Elevation,  8.9505  meters,  29.365  feet. 

Note, — The  former  elevation  of  P.  B.  M.  XXX  by  precise  levels  is  about  1  foot  low. 

P.  B.  M.  City  Limits  is  the  highest  {>oint  inside  the  upper  part  of  the  figure  8  on 
top  of  6  by  6  inch  marble  stone  marking  the  southwest  comer  of  the  city  limits  of 
Baton  Rouge,  La.;  stone  is  at  base  of  levee  90  meters  below  south  side  of  South 

I     CITY 
Boulevard.    The  top  of  the  stone  is  sloping  and  is  marked  ,  LIMITS 

1874 


Elevation,  9.3145  meters,  30.560  feet. 

B.  M.  2  U.  8.  £.  is  on  top  of  cast-iron  coping  of  brick  foundation  for  iron  fence  on 

west  side  of  capitol  grounds  in  Baton  Rouge,  La.,  on  southwest  comer  of  pedestal 

75 

under  seventh  iron  post  south  of  northwest  comer  of  capitol  grounds,  marked  USE 

A 

Rod  held  between  apex  of  angle  and  straight  line. 

Elevation,  10.4694  meters,  34.348  feet 

T.  B.  M.  1  is  a  sauare  cut  on  north  end  of  lowest  granite  step  of  west  entrance  to 
State  capitol  builaing,  Baton  Rouge,  La.;  it  is  4  inches  from  front  of  step  and  4 
inches  from  balustrade. 

Elevation,  18.4148  meters,  60.417  feet. 

P.  B.  M.  XXXI  is  a  bench  mark  of  the  United  States  Engineers;  it  is  the  top 
edge  of  the  marble  foundation  stone  under  center  of  west  side  of  tower  on  north  side 
of  west  entrance  to  State  capitol  building  at  Baton  Rouge,  La.;  it  is  directly  under 
round  window  in  west  face  of  tower,  27  inches  above  the  ground,  5  inches  above  the 
top  of  granite  foundation  stone,  directly  over  and  29  millimeters  above  the  horizontal 
furrow  of  mark  (a)  cut  in  the  face  of  the  stone.  The  edge  is  at  the  base  of  the 
moulding  cut  in  the  stone. 

Elevation,  18.9504  meters,  62.173  feet. 

P.  B.  M.  Barracks  is  the  top  of  copper  bolt  leaded  vertically  into  top  of  southeast 
comer  of  pedestal  under  column  at  southeast  comer  of  buildmg  "  B  "  in  university 

campus  (old  barracks),  in  Baton  Rouge,  La.,  marked      p^ 

Elevation,  17.8328  meters,  58.507  feet. 

T.  B.  M.  2  is  a  20-penny  wire  nail  in  north  root  of  a  live-oak  tree  on  south  line  of 
small  park  in  center  of  North  Boulevard,  Baton  Rouge,  La.,  at  intersection  of  North 
Boulevard  and  St.  Louis  street,  oppasite  city  hall. 

Elevation,  17.1506  meters,  56.269  feet. 

P.  B.  M.  Post-office  is  on  Government  post-office  building  at  Baton  Rouge,  La. ;  it 
is  the  top  of  a  copj)er  bolt  leaded  vertically  into  comer  of  water  table  at  the  south- 
east comer  of  colonnade  in  front  of  post-office  building,  at  northwest  comer  of  North 
Boulevard  and  Church  street,  1,414  millimeters  above  granitoid  pavement  and  100 

U.S. 
millimeters  from  southeast  comer  of  ^'ater  table,  marked      0        Foundation  of  poet- 
office  laid  in  1894. 

Elevation,  18.0078  meters,  59.081  feet. 

P.  B.  M.  North  Boulevard  is  a  tile  and  pipe  set  on  south  side  of  small  park  in  cen- 
ter of  North  Boulevard,  Baton  Rouge,  La.,  on  line  with  center  of  Church  street,  36.6 
meters  from  northeast  comer  of  Church  street  and  North  Boulevard,  37.6  meters 
from  southeast  comer  of  post-office  building,  20  meters  east  of  band  stand  in  park, 
and  30.7  meters  from  southwest  comer  of  North  Boulevard  and  St.  Ferdinand  street, 
and  about  190  meters  east  of  State  capitol  building.  The  tile  is  marked  **  Mississippi 
River  Commission  U.  S.  P.  B.  M.  1893,'*  and  the  cap  of  iron  pipe  is  marked  "  Mis- 
sissippi River  Commission  U.  S.    P.  B.  M.    1897. ' ' 

Elevation  bolt  in  tile,  15.8652  meters,  52.052  feet. 

Elevation  cap  on  pipe,  17.0689  meters,  56.001  feet. 

P.  B.  M.  XxXII  is  the  bottom  of  square  cavity  in  center  of  granite  post  buried  in 
flower  garden  in  front  of  plantation  house  in  West  Baton  Rouge,  La.,  90  meters  back 
of  levee,  190  meters  back  from  right  bank  of  river,  about  200  meters  above  a  point 
directly  opposite  State  capitol  building,  and  about  400  meters  below  ferry  landing. 

U.S. 
Stone  is  1  foot  above  ground,  in  good  condition,  marked    0 

Elevation,  8. 6247  meters,  28.296  feet. 
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Table  No.  14. 

description8  and  elevations  of  precise  level  bench  marks,  baton  rouob,  la., 

to  port  adams,  miss. 

[Seasou  1900.    \V.  S.  Williams  and  E.  L.  Harman,  levelero.] 

Elevations  are  expressed  in  both  meters  and  feet  above  mean  Gulf  level. 

T.  B.  M.  90  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  west  root  of  a  2J- 
foot  live-oak  tree  standing  1  meter  outside  of  fence  back  of  road  and  levee;  it  is  the 
yard  fence  of  J.  H.  Hill's  residence  on  Homestead  plantation.  Tree  stands  in  road 
about  half-way  between  the  front  gate  and  the  south  line  of  yard. 

Elevation,  8.7711  meters,  28.777  feet. 

T.  B.  M.  89  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a  3- 
foot  pecan  tree  standing  in  the  road  back  of  levee  and  3  meters  from  the  fence,  and  1 
meter  below  a  larce  gate.  A  5-foot  pecan  tree  stands  about  45  meters  up  the  road 
from  B.  M.  tree.  B.  M.  is  143  meters  oelow  the  dividing  line  of  Anchorage  and  Pop- 
lar Grove  plantations. 

Elevation,  9.3888  meters,  30.803  feet. 

B.  M.  ^ftt  is  copper  bolt  in  stone  post,  about  3  inches  above  ground,  on  river  side  of 
new  levee,  at  its  oase,  and  35  meters  below  prolongation  of  fence  along  south  side  of 
yard  around  the  residence  of  Mr.  Auguste  Lesseps  on  the  Poplar  Grove  plantation. 

Elevation,  9.9282  meters,  32.573  feet. 

T.  B.  M.  88  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a  10- 
inch  china  berry  tree  standmg  in  the  front  yard  of  Mr.  Auguste  Lessejjs's  residence  on 
Poplar  Grove  plantation,  5  meters  from  front  fence  and  on  lower  side  of  foot-path 
leading  from  the  road  to  the  house. 

Elevation,  9.4405  meters,  30.973  feet. 

P.  B.  M.  Poplar  Grove  is  tile  and  pine  set  in  ground  on  the  downstream  side  of 
front  steps  to  gallery  of  plantation  resiaence,  occupied  by  Mr.  Auguste  Lesseps,  agent 
for  Mrs.  Hams,  owner;  it  is  0.4  meter  below  downstream  outer  edge  of  said  steps, 
and  1.14  meters  out  from  face  line  of  brick  pillars  under  gallery. 

Elevation  bolt  in  tile,  8.6012  meters,  28.219  feet. 

Elevation  cap  on  pipe,  9.8174  meters,  32.210  feet. 

T.  B.  M.  87  is  top  of  wire  nail  driven  vertically  in  east  root  of  large  live-oak  tree 
standing  inside  of  fence  back  of  road  back  of  levee,  103  meters  below  the  lower  edge 
of  residence  of  Mr.  Favrot  on  the  Favrot  plantation.  The  B.  M.  is  on  outside  of  the 
fence. 

Elevation,  9.4881  meters,  31.129  feet. 

T.  B.  M.  85  is  top  of  wire  nail  driven  vertically  in  root  of  8-inch  tree  standing  one- 
half  meter  back  of  fence,  back  of  road,  back  of  levee,  back  of  high  water  gauge  Ko.  36 
on  Belair  Point. 

Elevation,  9.2244  meters,  30.264  feet. 

T.  B.  M.  84  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  south  root  of  a  3-foot 
live-oak  tree  standing  in  the  road  about  1  meter  from  inner  base  of  levee.  The 
top  of  the  tree  has  b^n  cut  off.  It  stands  about  2  meters  west  of  the  east  yard  fence 
and  44  meters  east  of  the  entrance  to  residence  on  the  Viola  plantation.  It  is  about 
250  meters  below  Stone  Line  No.  169. 

Elevation,  9.2612  meters,  30.385  feet. 

B.  M.  J}^.  Flat  stone  and  iron  pipe  on  Viola  plantation,  840  meters  from  levee  and 
on  south  bank  of  large  ditch;  it  is  359°,  572  meters  from  sugar  house. 

Elevation  stone,  7.4710  meters,  24.511  feet. 

Elevation  cap  on  pipe,  9.0172  meters,  29.584  feet. 

P.  B.  M.  XxXIII  is  a  granite  post  buried  in  front  of  the  pillar  at  the  north- 
west corner  of  house  of  Mr.  A.  Guesnard,  Belmont  plantation,  West  Baton  Rouge 
Parish,  La. 

Elevation,  9.3330  meters,  30.620  feet. 

T.  B.  M.  83  is  top  of  wire  nail  driven  vertically  in  Osage  orange  hedge  stump 
standing  at  side  of  road  at  end  of  hedge,  which  is  the  dividing  line  between  Bel- 
mont and  Lobdell's  plantations. 

Elevation,  9.6850  meters,  31.775  feet 

T.  B.  M.  82  is  top  of  20-penny  wire  nail  driven  vertically  in  l>eiich  cut  in  root,  on 
river  side,  of  Osage  orange  stump  standing  one-half  meter  from  fence,  7  meters  back 
of  rear  comer  of  G.  W.  Ory  &  Co.'s  store  and  Lobdell  post-office  building,  on  down- 
stream side  of  lane  leading  back  from  river. 

Elevation,  8.9340  meters,  29.311  feet. 

T.  B.  M.  80  is  top  of  20-penny  wire  nail  driven  vertically  in  bench  cut  on  upstream 
root  of  8-inch  china  berry  tree  just  inside  of  fence,  back  of  road,  back  of  levee,  and 
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90  meters  apetream  from  road  crossing  levee  and  leading  back  to  the  Allendale 
Bosas  mill. 

£levation,  8.3138  meters,  27.293  feet. 

P.  B.  M.  Allendale  is  tile  and  pipe  set  in  ground  in  southwest  comer  of  north 
portion  of  mule  lot,  0.47  meter  east  of  fence,  0.45  meter  north  of  northwest  comer  of 
large  bam,  9.3  meters  west  of  cistern,  30  meters  back  of  fence  back  of  road  back  of 
levee,  64  meters  back  of  center  of  levee,  48  meters  west  of  road  which  crosses  levee 
and  leads  back  to  the  su^  mill  on  Allendale  plantation  owned  by  Mr.  Martin  Kahoa, 
and  is  14  meters  south  (3  east  and  west  fence  which  runs  back  oi  first  cabin  nearest 
road. 

Elevation  bolt  in  tile,  7.7817  meters,  25.531  feet. 

Elevation  cap  on  pipe,  8.9916  meters,  29.500  feet. 

P.  B.  M.  XxXI  V  is  a  sranite  post  in  front  of  the  house  of  Mr.  B.  Chamberlain,  jr., 
and  is  about  half  a  mile  atx)ve  Devall  store  and  post-office  at  Grassmans  Landing, 
West  Baton  Rouge  Parish,  La. 

Elevation,  9.5620  meters,  31.372  feet. 

T.  B.  M.  75  is  top  of  a  30-penny  wire  nail  driven  vertically  in  east  root  of  a  2^  foot 
pecan  tree  standing  in  line  of  fence  back  of  road,  back  of  levee,  and  on  south  side 
of  a  live-oak  grove  m  front  of  Mr.  A.  M.  Kean's  residence  on  Batture  plantation. 
Tree  is  65  meters  northeast  of  dividing  line  between  Batture  and  Clarkland 
plantations. 

Elevation,  10.1432  meters,  33.279  feet. 

P.  B.  M.  Solitude  is  tile  and  pipe,  set  in  ground  on  Solitude  plantation  midway 
between  two  pecan  trees,  nearest  ones  towara  levee  in  a  row  of  three  and  distant  10 
meters  from  a  triangular  blaze  on  each,  fetcing  the  pipe;  blazes  are  4  feet  above 
ground.  B.  M.  is  on  south  side  of  road,  9  meters  south  ot  garden  fence  around  house 
of  George  Williams,  colored,  and  50  meters  west  of  levee  and  240  meters  below  square 
an^le  in  levee  (at  high-water  gauge  No.  38),  where  it  leaves  river  and  turns  south  across 
pomt  toward  DevalTs  Landing.    Cap  of  pipe  is  15  inches  above  ground. 

Elevation  bolt  in  tile,  8.9929  meters,  29.504  feet. 

Elevation  cap  on  pipe,  10.1960  meters,  33.452  f(«t. 

T.  B.  M.  74  IS  top  of  a  20-j)enny  wire  nail  driven  vertically  in  bench  cut  on  south 
root  of  3-foot  pecan  tree,  the  easterly  one  of  three  in  a  row  on  Solitude  plantation, 
and  11  meters  east  of  P.  B.  M.  Solitude. 

Elevation,  9.9609  meters,  32.680  feot. 

T.  B.  M.  73  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on  river 
side  of  sycamore  tree  standing  inside  yard  fence  of  James  Price  (the  observer  of  high- 
water  gauge  No.  38),  on  Solitude  plantation.  B.  M.  is  3  inches  north  of  fence,  6  inches 
north  of  fice  of  tree,  and  15  meters  north  of  northwest  comer  of  house  of  said  Price. 

Elevation,  9.8952  meters,  32.465  feet. 

T.  B.  M.  72  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on 
river  side  of  a  large  cottonwood  tree,  with  top  broken  off,  standing  back  of  road  back 
of  levee  84  meters  below  comer  of  fence  around  field;  in  said  comer  stands  a  large 
cottonwood  tree.  B.  M.  tree  is  on  a  small  mound  of  earth,  and  roots  protmde  on 
river  side.  It  is  about  1,500  meters  above  square  angle  in  levee  where  high- water 
gau^  No.  38  is  situated. 

Elevation,  9.2866  meters,  30.468  feet. 

T.  B.  M.  70  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  root  of  a  live-oak 
stump  standing  in  the  middle  of  the  road  back  of  levee  and  nearly  opposite  the 
mouth  of  a  lane  which  has  a  church  on  its  south  side  back  in  field.  It  is  about  375 
meters  above  the  residence  on  Alford's  Rosehill  plantation. 

Elevation^  9.4050  meters,  30.857  feet. 

B.  M.  ^  is  a  6  by  6  inch  limestone  monument  on  west  side  of  ditch  and  4  meters 
south  of  intersection  of  ditches,  252  meters  back  of  new  levee,  125  meters  in  front  of 
new  railroad,  150  meters  north  of  an  east  and  west  hedge  fence,  10  meters  north  of  an 
18-inch  tree.  Stone  is  leaning  toward  the  ditch,  and  rod  was  held  on  high  x>oint 
inside  of  lower  part  of  letter  S  (stone  marked  U.  S.  and  hole  in  center).  Stone  is 
about  west  of  Highland  Landing. 

Elevation,  9.2378  meters,  30.308  feet. 

P.  B.  M.  XXXV  is  the  bottom  of  a  square  cavity  in  a  6  by  6  inch  granite  monu- 
ment projecting  2  inches  above  ground,  standing  1  meter  below  fence  below  tramway, 
running  back  from  river  at  False  River  Landing,  La.,  125  meters  below  Arbroth  store 
and  T)oet-office,  54  meters  back  from  inner  base  of  levee,  14  meters  back  of  small  store. 

U.S. 

Stone  in  good  condition,  marked  thus:  B.  q  m. 

1880. 

Elevation,  10.5085  meters,  .34.477  feet. 
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T.  B.  M.  65  is  top  of  a  20-penny  wire  nail  driven  verticallv  in  bench  cut  in  top  of 
lai^  root  on  back  side  of  large  pecan  tree  on  which  high-water  gauge  No.  39  is 
situated.  Tree  is  the  nearest  one  to  the  levee,  and  is  near  tne  lower  end  of  a  pecan 
grove,  and  is  1,000  meters  above  the  present  Kelson  Landing. 

Elevation,  11.0876  meters,  36.377  feet. 

B.  M.  *§*  is  stone  post  standing  in  fence  line  back  of  road  back  of  levee  and  near 
middle  of  front  side  of  pecan  grove  around  the  site  of  the  old  Robert  Clemon  resi- 
dence on  Wildwood  plantation,  the  house  haWng  been  destroyed,  but  the  chimney 
is  still  standing. 

Elevation,  11.1586  meters,  36.610  feet! 

T.  B.  M.  64  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  north  root  of  a 
3-foot  gum  tree  4  meters  inside  of  fence  on  south  side  of  road  back  of  levee  and 
about  three-fourths  of  a  mile  below  Hermitage,  La.,  and  just  above  a  n^ro  cabin. 

Elevation,  10.2947  meters,  33.776  feet. 

P.  B.  M.  XXXVI  is  the  bottom  of  a  square  cavitv  in  a  6  bv  6  inch  granite  monu- 

u.s.  ' 
nient  flush  with  ground  and  marked  thus:  B.  m  M.     It  is  on  right  hank  of  river  at 

^  1880.  * 

Hermitage  Landing,  La. ,  75  meters  below  the  bank  of  outlet  of  False  River.  A  3-foot  live 
oak,  bearing  high- water  gauge  No.  40,  stands  10  meters  north,  and  a  2-foot  live  oak 
stands  13  meters  southwest.  Doth  bearing  blazed  triangles  facing  stone.  The  house 
that  originally  stood  by  the  P.  B.  M.  is  destroyed. 

Elevation,  11.5257  meters,  37.814  feet. 

T.  B.  M.  63  is  top  of  a  30-penny  wire  nail  driven  verticallv  in  the  northwest  root 
of  a  2-foot  thorn  tree.  The  root  is  a  long  one,  and  the  B.  M.  is  about  4  feet  from 
the  trunk  of  the  tree.  It  is  10  meters  back  of  old  levee  and  149  meters  above  Grand 
Bay  Landing  warehouse. 

Elevation,  10.6956  meters,  35.091  feet, 

B.  M.  ^p  is  highest  point  in  small  square  cut  on  south  comer  of  6  by  6  inch  stone 
monument  projecting  8  inches  out  of  ground,  whose  top  had  been  broken  off,  stand- 
ing 2  meters  east  of  ditch  and  17  meters  west  of  west  base  of  old  levee  and  214 
meters  below  cotton  gin  at  Cooks  Landing,  La.,  which  is  the  landing  for  Anchor 
post-oflSce. 

Elevation,  11.5314  meters,  37.833  feet. 

T.  B.  M.  61  is  top  of  a  10-penny  wire  nail  driven  vertically  in  top  of  a  4-inch  honey- 
locust  stump,  whicn  joins  a  6-inch  honey-locust  tree  standing  at  back  edge  of  road 
back  of  old  levee  and  170  meters  below  cotton  gin  at  Cooks  Landing,  La. 

Elevation,  11.5741  meters,  37.973  feet. 

P.  B.  M.  XXXVII  is  upper  edge  of  a  horizontal  notch  cut  in  brick  on  the  front 
face  of  the  building  known  as  the  St.  Claude  Landing  warehouse  ( upper  part  used 
as  a  dwelling) ,  owned  by  the  heirs  of  Mr.  Robin.  It  is  the  only  bricK  building  in 
the  vicinity.  The  P.  B.  M.  is  nearly  on  the  middle  line  of  the  front  and  5.4  feet 
above  the  ground. 

Elevation,  13.7308  meters,  45.049  feet. 

T.  B.  M.  59  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root 
on  river  side  of  a  24-inch  honey-locust  tree  standing  in  square  anele  of  fence  on  side 
of  road  back  of  levee  and  about  150  meters  below  a  point  in  road  opposite  old  sugar 
mill  and  three-fourths  mile  above  St.  Claude  Landing  warehouse.  Levee  B.  M.  224 
is  on  same  tree. 

Elevation,  11.6380  meters,  38.183  feet. 

T.  B.  M.  58  is  top  of  30-pennj^'  wire  nail  driven  vertically  in  west  root  of  a  2J-foot 
dead  pecan  tree  standing  in  middle  of  road  behind  levee  about  400  meters  below 
high- water  gauge  No.  41.     I^evee  B.  M.  221  is  on  the  same  tree  on  the  opposite  side. 

Elevation,  11.8384  meters,  38.840  feet. 

T.  B.  M.  57  is  top  of  a  20-penny  wire  nail  driven  vertically  in  south  root  of  a  2-foot 
pecan  tree  standing  in  the  middle  of  the  road  between  levee  and  fence,  and  is  2,870 
meters  below  P.  B.  M.  XXXVIII. 

Elevation,  12.1882  meters,  39.988  feet. 

T.  B.  M.  56  is  top  of  a  20-pennv  wire  nail  driven  vertically  in  root  of  a  2-foot 
thorn  tree  standing  in  center  of  road  behind  levee,  and  is  1,560  meters  below  P.  B.  M. 
XXXVIII. 

Elevation,  11.9042  meters,  39.056  feet. 

P.  B.  M.  XXXVIII  =  @  S.  E.  Base  is  top  of  copper  bolt  leaded  in  top  of  lime- 
stone monument  on  right  bank  on  Preston  plantation  700  meters  above  division 
line  between  Preston  and  Woodburn  plantations.  It  is  about  1  mile  below  a  point 
opposite  Bayou  Sara,  La.  Stone  is  14  inches  square,  projec'ts  6  inches  above  ground. 
It  IS  94  meters  back  of  inner  base  of  levee,  14  meters  west  of  lower  end  of  a  deep 
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hole  in  pjasture.    Blazed  double  thorn  tree,  2  feet  in  diameter,  stands  75  meters  east 
by  roadside;  blazed  dead  2-foot  thorn  tree  north  70  °,  west  44  meters. 

Elevation,  12.0444  meters,  39.516  feet. 

T.  B.  M.  55  is  top  of  a  20-j)enny  wire  nail  driven  vertically  in  bench  cut  on  root 
on  back  side  of  large  cotton  wood  tree  on  river  side  of  levee,  about  80  meters  back 
from  river  and  the  same  above  a  clump  of  timber,  and  one-half  mile  below  P.  B.  M. 
XXXIX. 

Elevation,  12.2228  meters,  40.101  feet. 

P.  B.  M.  XXXIX =@  N.  W.  Base  is  top  of  copper  bolt  in  limestone  monument 
14  inches  square,  standing  2  feet  above  ground,  marked  U.  S.  on  west  side  and  1880  on 
east  side.  Concrete  bed  has  dirt  partly  washed  out  from  beneath  it,  and  it  may  have 
been  disturbed,  as  it  is  at  the  top  edge  of  the  river  bank.  It  is  opposite  Freehands 
warehouse  at  Bayou  Sara,  La.,  and  800  meters  below  the  ferry  landing  on  right 
bank. 

Elevation,  11.9498  meters,  39.206  feet. 

B.  M.  ^^  is  top  of  copper  bolt  in  stone  post  standing  in  fence  line  back  of  road 
back  of  levee  7  meters  m  front  of  cotton  gin,  30  meters  below  road  crossing  levee 
from  ferry  landing  on  right  bank  opposite  Bayou  Sara,  La.  Stone  stands  8  inches 
out  of  ground;  bolt  is  flush  with  top  of  stone. 

Elevation,  11.6086  meters,  38.086  feet. 

T.  B.  M.  53  is  top  of  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on 
river  face  of  5-pronged  cypress  tree  standing  in  fence  line  back  of  road  back  of 
levee  and  one-half  mile  below  Scott  crevasse,  about  200  meters  below  junction  of 
levees  and  about  500  meters  back  of  right  bank  of  river.  Levee  B.  M.  192  is  on 
same  tree. 

Elevation,  9.8085  meters,  32.180  feet. 

B.  M.  ^^  is  flat  stone  and  iron  pipe  on  right  bank  in  open  field  on  Judge  Cooley's 
plantation  on  south  bank  of  a  ditch,  200  meters  from  levee,  and  655  meters  east  of 
Red  Store,  now  Point  Coupee  post-office.  Stone  has  no  bolt  in  it;  rod  was  held  on 
topof  stone  at  edge  of  hole  where  bolt  should  have  been.    No  cap  on  pipe. 

Elevation  top  of  stone,  9.4598  meters,  31.036  feet. 

Elevation  top  of  pipe,  10.9828  meters,  36.033  feet. 

P.  B.  M.  XL  is  the  bottom  of  a  square  cavity  in  the  top  of  a  granite  post  6  by  6 
inches  standing  on  the  downstream  side  of  steps  of  residence  of  Mr.  N.  Carmanche 
on  right  bank  67  meters  back  of  new  levee,  445  meters  below  the  Union  Store,  and  about 
720  meters  above  the  Red  Store  =  Point  Coupee  post-office. 

Elevation,  11.3741  meters,  37.317  feet. 

T.  B.  M.  50  is  top  of  20-penny  wire  nail  driven  vertically  in  root  on  river  side  of  a 
3-foot  live-oak  tree  standmg  1  meter  inside  of  fence  back  of  road  back  of  levee  on 
right  bank.  Tree  is  one  of  three  standing  in  a  triangular  position.  It  is  1,010  meters 
aTOve  the  Union  Store  and  350  meters  ab^ve  high-water  gauge  No.  42. 

Elevation,  12.1214  meters,  39.769  feet. 

T.  B.  M.  49  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on 
river  side  of  5-foot  pecan  tree  standing  in  road  2  meters  from  fence  back  of  levee 
and  80  meters  below  P.  F.  Bourgeois  a  Son's  general  store.  Levee  B.  M.  168  is  on 
same  tree. 

Elevation,  12.3592  meters,  40.549  feet. 

P.  B.  M.  XLI  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone, 
U.S. 
marked    B  ,  standing  at  downstream  end  of  steps  leading  to  gallery  in  front  of  resi- 
dence of  Mr.  Ed.  Morrison  on  right  bank  immediately  back  of  prominent  angle  in 
levee  around  old  crevasse  pool. 

Elevation,  12.3010  meters,  40.358  feet. 

T.  B.  M.  47  is  top  of  wire  nail  driven  vertically  in  highest  part  of  large  stump 
standing  on  south  side  of  road  back  of  levee  and  353  meters  above  P.  B.  M.  XLI. 

Elevation,  12.3876  meters,  40.642  feet. 

T.  B.  M.  46  is  top  of  20-penny  wire  nail  driven  vertically  in  root  on  north  side  of 
a  IJ-foot  leaning  willow  tree  standing  on  south  side  of  road  back  of  levee  on  right 
bank  and  210  meters  above  angle  in  levee  which  is  opposite  high-water  gauge  No.  43. 

Elevation,  10.6122  meters,  34.817  feet. 

B.  M.  J^p  is.  flat  stone  and  iron  pipe  in  cotton  woods  on  right  bank  500  meters 
above  Morganza  crevasse,  80  meters  outside  of  piece  of  old  levee  known  as  Grand 
Levee,  350  meters  outside  of  outer  base  of  present  main  levee,  350  meters  below 

Erominent  angle  in  same,  1,195  meters  below  junction  of  main  levee  and  old  Grand 
evee,  where  a  watchman's  station  is  located,  known  by  a  square  enlar^ment  of  the 
levee  for  a  cabin  and  levee  materials.  Surrounding  trees  blazed  facmg  the  pipe. 
Stone  has  no  bolt  in  it;  rod  held  in  center  of  pipe. 
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Elevation  top  of  stone,  10.7169  meters,  35.161  feet. 

Elevation  cap  on  pipe,  12.2682  meters,  40.250  feet. 

T.  B.  M.  43  is  top  of  period  after  date  1895  on  levee  B.  M.  on  levee  at  watchman's 
station,  known  bv  a  square  enlargement  of  the  levee  for  a  cabin  and  levee  materials; 
at  junction  of  old  Grand  Levee  and  present  main  levee,  1  mile  above  Moi^ganza 
crevasse,  450  meters  below  the  mouth  of  lane  leading  back  along  lower  side  of  Mor- 
ganza  plantation.    (P.  B.  M.  XLII  at  this  junction  is  either  covered  up  or  destroved. ) 

Elevation,  16.0294  meters,  52.590  feet. 

T.  B.  M.  40  is  highest  part  of  rim  around  hole  of  levee  B.  M.,  marked  U.  S.  1895,  at 
top  inner  edge  of  levee,  at  angle,  1,450  meters  below  lane  or  State  road  leading  back 
from  New  Texas  Landing. 

Elevation,  15.6430  meters,  51.323  feet. 

T.  B.  M.  39  is  top  of  a  20-penny  wire  nail  driven  vertically  in  the  east  root  of  a 
2}-foot  Cottonwood  tree,  standing  in  line  of  fence  on  south  side  of  State  road  lead- 
ing back  from  levee,  at  New  Texas  Landing,  La.,  and  on  Stone  Line  156.  Tree  is 
14  meters  back  from  comer  of  fence  at  junction  of  roads. 

Elevation,  10.6089  meters,  34.806  feet. 

B.  M.  ^^  is  square  marking  stone,  standing  at  north  side  of  State  road  or  lane  lead- 
ing back  from  New  Texas  Landing,  La.,  1  meter  south  of  line  fence,  279  meters  west 
of  comer  of  fences  at  mouth  of  lane,  just  back  of  road  back  of  new  levee.  Edges  of 
stone  are  chipped  off  and  copper  bolt  gone.     Rod  held  on  highest  point  of  stone. 

Elevation,  9.8643  meters,  32.363  feet. 

T.  B.  M.  38  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  northwest  root  of 
an  18-inch  sycamore  tree,  standing  on  north  side  of  road,  behind  levee,  about  375 
meters  below  a  Catholic  church,  and  1,000  meters  below  Raccourci  Landing,  La. 

Elevation,  11.4851  meters,  37.681  feet. 

T.  B.  M.  37  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  south  root  of  a 
2-foot  pecan  tree  standing  in  the  yard  of  Ed.  Lacour's  resiaence,  a  little  above  and 
back  of  the  levee  from  the  store  and  post-oflSoe  at  Raccourci  Landing,  La.  Tree  is  58 
meters  in  front  of  the  house,  and  is  on  upper  side  of  walk. 

Elevation,  12.0491  meters,  39.532  feet. 

P.  B.  M.  XLIII  is  bottom  of  scjuare  cavity  in  top  of  6  by  6-inch  marking  stone,  set  in 
ground  under  the  front  steps  to  gallery  of  new  house  of  Edgard  Lacour,  a  little  above 
and  back  of  levee  from  the  store  and  post-office  at  Raccourci  Landing,  La.  Stone  is 
under  top  step,  anci  about  1  foot  to  left  of  center;  it  was  in  front  of  the  old  house. 

Elevation,  11.8286  meters,  38.808  feet. 

T.  B.  M.  35  is  top  of  period  after  date  1895  on  levee  B.  M.  at  top  edge  of  levee  at 
prominent  angle,  al)out  3,000  meters  above  the  residence  of  Edgard  Lacour,  near 
Raccourci  Landing,  La.     Distance  taken  along  the  levee. 

Elevation,  15.9798  meters,  52.428  feet. 

T.  B.  M.  33  is  top  of  a  30-penn  v  wire  nail  driven  vertically  in  the  north  root  of  a 
2-foot  china  berry  tree  standing  aoout  15  meters  inside  of  the  northwest  corner  of  the 
yard  fence  of  Mr.  V.  Lacour's  residence,  on  the  Favorite  plantation,  4  miles  above 
Raccourci  Landing,  La.,  distances  along  the  levee. 

Elevation,  14.3252  meters,  46.999  feet. 

P.  B.  M.  XLIV  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone, 
nearly  flush  with  ground,  standing  at  lower  side  oi  steps,  in  angle  where  they  join 
the  gallery  on  front  of  house  of  Dr.  A,  A.  Batchelor,  220  meters  back  of  fence,  back 
of  road,  back  of  levee,  back  of  Old  River.  It  is  1  i  miles  above  the  Ennis  Oil  Mill  and 
2i  miles  below  the  town  of  Williamsport,  on  Old  River. 

Elevation,  13.7286  meters,  45.042  feet. 

T.  B.  M.  22  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  south  root  of  a 
4-foot  Cottonwood  tree  on  west  side  of  road,  back  of  levee.  Tree  is  30  meters  south 
of  blacksmith  shop  at  the  lower  end  of  the  town  of  Williamsport,  La.,  on  Old  River. 

Elevation,  14.8995  meters,  48.883  feet. 

T.  B.  M.  20  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a 
2J-foot  pecan  tree  standing  3  feet  west  of  north  and  south  hedge  fence  on  west  side 
of  road  Dehind  levee.     Tree  stands  near  where  B.  M.  ^ }"  should  be.     B.  M.  pipe  was 

EuUed  up  and  found  lying  by  the  side  of  the  road.  Tree  is  alx)ut  400  meters  below 
ouse  occupied  by  Mr.  A.  J.Noland. 

Elevation,  15.1219  meters,  49.613  feet. 

P.  B.  M.  Smithland  is  tile  and  pipe  set  in  ground  on  northeast  corner  of  yard  of 
plantation  residence  owned  by  Mr.  Archie  D.  Smith  and  occupied  by  Mr'  A.  J. 
Noland.  Pipe  is  1  meter  from  each  fence  in  said  comer,  and  is  oack  of  road  back 
of  levee,  780  meters  below  Smithland  landing  and  post-office,  Louisiana,  and  300 
meters  below  where  rpad  crosses  levee  leading  south  from  the  landing.  There  is  a 
row  of  6  large  live-oak  tree^  in  the  front  yard.  The  P.  B.  M.  is  30  meters  north  of 
the  end  and  4  meters  east  of  the  prolongation  northward  of  this  row. 
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Elevation  copper  bolt  in  tile,  13.4451  meters,  44.112  feet. 

Elevation  cap  on  pipe,  14.6584  meters,  48.092  feet. 

P.  B.  M.  XLV  is  Dottom  of  square  cavity  in  top  of  6  by  6  inch  granite  marking 

stone,  marked  thus:  B  q  ii,  flush  with  ground,  standing  22  meters  back  of  right 

bank  of  river,  in  lot  3  meters  north  and  west,  respectively,  of  two  fences.     It  is  north- 
east of  warehouse,  in  rear  of  which  is  Smithland  poet-office,  at  Smithland  Landing,  La. 

Elevation,  14.8234  meters,  48.634  feet. 

T.  B.  M.  17  is  top  of  wire  nail  driven  vertically  in  bench  cut  on  river  face  of  5-inch 
thorn  tree  standing  on  edge  of  barrow  pit  at  back  edge  of  road  back  of  levee,  oppo- 
site prominent  angle  in  same  at  junction  of  old  levee  leading  southeast  toward  nver, 
and  about  1,300  meters  above  Smithland  Landing,  La. 

Elevation,  14.3957  meters,  47.230  feet. 

B.  M.  W.  (Ew^ens,  1890),  Red  River  Landing,  La.,  gai^  B.  M.,  is  copper  bolt  in 
limestone  slab,  under  ground,  with  iron  pipe  on  top.  It  is  in  the  front  yard,  just  to 
the  left  of  gate  as  you  enter,  of  Mr.  Rodecn's  resiaence,  back  of  levee  at  Red  River 
Landing,  La. 

Elevation  bolt  in  stone,  12.5118  meters,  41.050  feet. 

Elevation  cap  on  pipe,  13.7510  meters,  45.115  feet. 

B.  M.  B.  (Ewens,  1892),  Red  River  Landing,  La.,  gauge  B.  M.,  is  top  of  large  nail 
driven  vertically  into  bench  cut  on  river  face  of  large  cypress  nearly  in  front  (a  little 
below)  of  Mr.  G.  W.  Reagan's  store. 

Elevation,  13.8786  meters,  45.534  feet. 

B.  M.  D.  (Ewens,  1896),  Red  River  Landing,  La.,  gauge  B.  M.,  is  top  of  nail, 
driven  vertical Iv  into  a  bench  cut  on  large  sycamore  tree  standing  on  little  knoll 
directly  back  of  Mr.  G.  W.  Reagan's  residence. 

Elevation,  14.9547  meters,  49.064  feet. 

B.  M.  ^  is  a  6  by  6  inch  limestone  monument  on  right  bank,  standing  on  inner 
slope  of  levee,  5  feet  above  the  base,  in  line  with  center  of  lane  running  back  from 
river,  and  just  above  wagon  road  crossing  levee.  It  is  154  meters  (along  levee) 
below  Catholic  church,  aiid  about  1  mile  above  Red  River  Landing,  La.  Rod  was 
held  on  highest  part  of  the  letter  S,  which  is  inside  lower  half. 

Elevation,  15.9442  meters,  52.311  feet. 

T.  B.  M.  13  is  top  of  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a  4-foot 
willow  tree,  on  right  bank,  840  meters  above  B.  M.  ^^,  600  meters  above  the  mouth 
of  Old  River  (or  Red  River),  and  35  meters  back  from  right  bank  of  Old  River. 

Elevation,  13.3699  meters,  43.865  feet. 

P.  B.  M.  Carrs  Point  is  top  of  copper  bolt  cemented  in  top  of  6  by  6  inch  marble 
monument  projecting  10  inches  out  of  ground,  standing  in  hne  of  fence  running  east 
and  west  on  south  side  of  road  running  in  front  of  cabins  on  Carrs  Point  plantation, 
owned  by  Lewis  Trager.  It  is  257  meters  back  from  right  bank  and  9i  meters  south 
of  south  line  of  cabins;  74  meters  east  of  cabin,  and  112  meters  west  of  third  cabin 
from  river.    It  is  1  mile  above  the  mouth  of  Old  River  (or  Red  River) .    Monument 

u.  s. 
marked  thus:    O 
N.o. 

Elevation,  15.9584  meters,  52.357  feet. 

T.  B.  M.  9  is  top  of  20-penny  wire  nail  driven  vertically  into  bench  cut  on  base  of 
15-inch  sycamore  tree,  on  river  face,  standing  10  meters  back  of  main  right  bank, 
and  2  meters  back  of  road.  It  is  about  230  meters  below  a  small  levee  standing 
square  with  the  river  bank,  and  li  miles  above  Carrs  Point  Landing,  La. 

Elevation,  14.1377  meters,  46.384  feet. 

T.  B.  M.  6  is  top  of  20-penny  wire  nail  driven  vertically  into  root  ffacing  river)  of 
a  21-foot  locust  tree,  5  meters  from  top  of  right  bank,  and  about  200  meters  above 
fence  at  lower  end  of  field.  It  is  2,500  meters  below  P.  B.  M.  L.,  and  is  opposite 
Tarbert  Landing,  Miss. 

Elevation,  15.4052  meters,  50.542  feet. 

P.  B.  M.  L=@  S.  W.  Base,  is  top  of  copper  l)olt  in  top  of  stone  monument,  14  inches 
square  on  top,  set  flush  with  ground,  on  land  of  B.  M.  Lemley,  of  Vicksburg,  Miss. 
It  is  60  meters  above  and  76  meters  back  of  a  l}-story  house  on  road,  top  of  right 
bank.  It  is  21  meters  above  lane  running  back  from  river  and  7  meters  back  of  turn 
row  or  headland  in  cotton  field,  and  18  meters  toward  river  from  comer  of  garden. 

Elevation,  16.2087  meters,  53.179  feet. 

T.  B.  M.  5  is  top  of  a  20-penny  wire  nail  driven  vertically  into  west  root  of  a  3-foot 
sycamore  stump  on  east  siae  of  north  and  south  road,  along  east  side  of  cotton  field, 
'fhere  is  timber  east  of  road.     It  is  565  meters  below  P.  B.  M.  LI=@  N.  E.  Base. 

Elevation,  16.3981  meters,  53.800  feet. 

P.  B.  M.  li=@  N.  E.  Base,  is  top  of  copper  bolt  in  top  of  stone  monument,  14  inches 


Digitized  by  VjOOQIC 


4740      REPOKT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

square  on  top,  standing  nearly  flush  with  ground  in  cotton  row,  7  meters  south  of 
southwest  comer  of  garden  fence  back  of  negro  cabin  owned  by  Eli  Lennox,  and  23 
meters  southwest  of  said  cabin,  on  land  of  G.  W.  Reagan,  80  meters  above  line  fence 
between  Reagan  and  Lemley,  and  about  45  meters  back  of  road  along  top  of  main 
right  bank.    It  is  1  mile  below  the  upper  end  of  Point  Breeze. 

Elevation,  16.2516  meters,  53.319  feet. 

T.  B.  M.  4=high-water  gauge  B.  M.  49,  is  top  of  40-penny  wire  nail  driven  hori- 
zontally into  inner  face  of  6-inch  thorn  tree,  one  of  three  standing  toother  on  eloite 
of  main  right  bank,  back  of  willow  and  cotton  wood  timber.  It  is  a  little  above  and 
in  front  of  lar^  cabin  occupied  by  Rev.  Rickson  Jones  (colored),  the  observer  of 
the  gauge.  It  is  710  meters  above  ©  N.  £.  Base  and  900  meters  below  the  upi)er 
end  of  Point  Breeze.  The  gauge  is  nailed  to  the  outer  one  of  the  three  thorn  trees 
mentioned. 

Elevation,  15.8933  meters,  52.144  feet. 

P.  B.  M.  Point  Breeze  is  tile  and  pipe  planted  in  ground,  3  meters  outside  of  road 
and  8  meters  back  from  top  of  main  right  bank,  on  Point  Breeze,  66  meters  below 
B.  M.  ^4^1  <^^  about  335  meters  below  the  upper  end  of  Point  Breeze,  measured 
along  the  high  bank.    Cap  on  pipe  is  about  9  inches  above  ground. 

Elevation  bolt  in  tile,  15.2968  meters,  50.187  feet 

Elevation  cap  on  pipe,  16.5075  meters,  54.159  feet. 

B.  M.  ^^  is  top  of  small  sauare  cut  on  top  of  6  by  6  inch  marking  stone,  projecting 
6  inches  out  of  ground,  standing  in  south  end  of  lane  on  top  of  main  right  bank,  on 
Point  Breeze,  about  270  meters  oelow  the  upper  end  of  the  point.  It  is  immediately 
east  of  the  second  cabin  below  the  upper  end  of  the  point,  cabin  occupied  by  Urian 
Pollock. 

Elevation,  16.6266  meters,  54.550  feet. 

P.  B.  M.  XL VIII  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone 
standing  on  small  flat  on  side  of  bluff,  about  400  meters  below  the  present  landing 
for  Fort  Adams,  Miss.,  about  30  meters  above  a  ravine.  It  is  between  and  a  little 
back  of  two  small  cabins  on  the  flat  and  50  meters  back  of  a  large  house  standing  at 
the  foot  of  the  slope.  The  store  that  originally  was  near  stone  is  gone.  The  bluff 
above  and  below  stone  has  been  sliding  mto  river,  but  seems  stable  around  stone. 
Stone  in  good  condition. 

Elevation,  24.0287  meters,  78.835  feet. 

T.  B.  M.  1  is  top  of  a  20-j)enny  wire  nail  driven  vertically  into  east  root  of  a  2-foot 
willow  tree  standing  in  road  at  foot  of  bluff,  about  600  meters  below  the  lower  end 
of  the  village  of  Fort  Adams,  Miss.,  635  meters  below  P.  B.  M.  Fort  Adams,  and  1,300 
meters  above  the  present  landing  on  the  river  for  Fort  Adams. 

Elevation,  13.7151  meters,  44.997  feet. 

P.  B.  M.  Fort  Adams  is  tile  and  pip)e  planted  in  ground  in  the  front  yard  of  Mr.  H. 
L.  Stutzmans,  on  the  east  side  of  Main  street  and  north  side  of  street  running  east  to 
foot  of  bluffs,  in  the  lower  end  of  the  village  of  Fort  Adams,  Miss.  It  is  3}  meters 
east  of  the  northeast  comer  of  the  street  intersection,  3  meters  south  of  the  southwest 
comer  of  the  house,  69  meters  below  the  south  end  of  bridge  over  ravine.  P.  B.  M. 
is  455  meters  below  P.  B.  M.  XLIX. 

Elevation  bolt  in  tile,  15.7623  meters,  51.714  feet. 

Elevation  cap  on  pipe,  16.9712  meters,  55.680  feet. 

P.  B.  M.  XLIX  is  t)ottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone  stand- 
ing at  southwest  comer  of  the  house  of  Mr.  Baker,  just  al)ove  the  comers  at  the  upper 
end  of  the  village  of  Fort  Adams,  Wilkinson  County,  Miss.    Stone  in  good  condition. 

Elevation,  20.8994  meters,  68.568  feet. 


Appendix  2  F. 

RBPOBT   OF   MB.   KIVA8   TULLY,    ASSIOTANT  ENGINEER,  ON   WORK   PERTAINING  TO  GAUGES, 
REDUCTION  OP  PHYSICAL  DATA,  OFFICE  RECORDS  AND   PUBLICATIONS. 

St.  Louis,  Mo.,  May  Sl^  1900, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  the  work  pertaining  to 
gauges,  reduction  of  physical  data,  office  records  and  publications  since  May  31, 1899: 

permanent  gauges. 

The  permanent  or  re^lar  gauges  of  the  Commission  comprise  14  on  the  Mississippi 
River,  oetween  St.  Louis,  Mo.,  and  the  Head  of  the  Passes,  La. ;  1  on  the  St.  Francis 
River  at  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad  Bridge;  1  on  the  White 
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River  at  Clarendon,  Ark.,  and  1  at  Barbre  Landing,  at  the  head  of  the  Atchafalaya 
River.     The  self-r^stering  tide  gauge  has  also  been  maintained  near  Biloxi,  Miss. 

All  the  Commission  gauges,  except  those  on  the  White  and  St.  Francis  rivers,  have 
been  inspected  during  the  year;  those  on  the  main  river  were  inspected  at  about  the 
lowest  steige  of  the  season.  The  results  of  the  inspections  are  given  in  detail  below. 
The  errors  found  in  the  gauges  generally  did  not  exceed  0.2  foot,  except  at  Bayou  Sara 
and  Barbre  Landing,  where  lai^ge  errors  were  found.  Sketc^h  maps  of  the  immediate 
vicinity  and  site  of  each  of  the  Commission  gauges  will  be  found  m  the  Report  of  the 
Chief  of  Engineers  for  1893,  following  page  3060.  Any  changes  in  location  made  since 
are  noted  below. 

Cape  Girardeau,  Mo. — ^This  gauge  was  inspected  December  15, 1899,  at  a  stage  of  6.7 
feet;  this  was  2. 7  feet  above  the  lowest  of  the  season.  The  section  in  use  was  leaning, 
and  at  upper  end  was  0.06  foot  too  low.  High- water  sections  were  practically 
correct 

BelmofUf  Mo, — ^This  gauge  was  inspected  October  4, 1899,  at  a  staee  of  4.42  feet,  which 
was  1.45  feet  above  the  lowest  of  the  year.    The  gauge  was  founa  practically  correct. 

Neto  Madridy  Mo. — This  gauge  was  inspected  on  October  6,  at  a  stage  of  3.68  feet, 
which  was  1.08  feet  above  the  lowest  of  the  year.  The  gauge  was  practically  correct, 
the  laivest  error  being  0.04  foot.  A  new  section  was  put  in,  reading  from  zero  to  10 
feet    The  bulletin  was  repainted. 

Cottonwood  Pointy  Mo. — ^This  gauge  was  inspected  October  9^  at  a  stage  of  0.94  foot, 
which  was  1.14  feet  above  the  lowest  of  the  year.  The  error  m  the  section  in  use  was 
0.09  foot  The  inclined  section  from  13  to  36,  and  sections  35.5  to  43  feet  were 
practically  correct.  The  ^uge  was  rebuilt  from  — 1.0  to  4-  9  feet  The  bulletin  was 
repainted.  The  present  site  of  this  gauge  is  about  one-half  mile  upstream  from  the 
site  of  1893. 

FuUony  Tenn. — ^This  gauge  was  inspected  on  October  11,  at  a  stage  of  3.39  feet,  which 
was  0.76  foot  above  the  lowest  of  the  year.  The  section  in  use  was  correct  Errors 
of  0.02  to  0.07  foot  were  found  in  the  upper  sections;  the  section  from  18  to  22  feet 
had  been  destroyed.  The  gauge  was  rebuut  from  zero  to  22  feet;  the  bulletin  was  left 
in  good  condition. 

Mhoon  Landing,  Miss. — ^This  gauge  was  inspected  on  October  16,  at  a  stage  of  -  -  4.44 
feet,  which  was  0.36  foot  above  the  lowest  ot  the  year.  An  error  of  0.18  foot  was 
found  in  a  low-water  section  said  to  have  been  in  use,  but  the  reading  reported  by 
the  gauge  keeper  for  that  time  agreed  with  the  elevation  found  by  levehng.  The 
section  24  to  30  feet  was  0.08  foot  too  low;  other  sections  were  correct.  The  gauge  was 
rebuilt  from  —  5  to  24  feet  in  4  sections,  placed  about  400  meters  downstream  from  the 
high-water  sections,  and  650  meters  below  the  present  Mhoon  Landing,  on  a  sloping 
bank.  The  present  site  is  about  a  mile  above  the  site  of  1892,  and  about  one^ali 
mile  below  the  original  site  of  this  gauge.    The  bulletin  was  repainted. 

Sunflower  Landing,  Miss. — This  gauge  was  inspected  on  October  20  at  a  stage  of  3.12 
feet,  which  was  0.36  foot  above  the  lowest  of  the  year.  The  section  of  gauge  in  use 
was  0.06  foot  to  high.  The  high-water  section  was  practically  correct;  errors  of  less 
than  0.06  foot  were  found  in  other  sections.  The  various  sections  were  firmly  set  and 
were  not  rebuilt.    The  bulletin  was  repainted. 

Arkansas  Of/y,  Ark. — ^This  gauge  was  inspected  on  October  24  at  a  stage  of  1.33  feet; 
this  was  0.33  foot  above  the  lowest  stage  of  the  year.  The  section  in  use  was  0.2  foot 
too  high.  The  sections  from  24  to  50.5  feet  were  0.04  foot  too  high.  The  sections 
from  8  to  24  feet  were  from  0.06  to  0.08  foot  too  high.  Section  50  to  54  was  0.08 
foot  too  high.  Other  sections  were  practically  correct.  .The  gauge  was  rebuilt  from 
0  to  16  and  from  32  to  41  feet    The  oulletin  was  repainted. 

GreenvilUy  Miss. — ^This  gauge  was  inspected  on  October  25  at  a  stage  of  1.59  feet; 
this  stage  was  0.39  foot  above  the  lowest  of  the  year.  The  low- water  section,  from 
0  to  11.4  feet,  was  0.11  foot  too  high  by  comparison  with  water  surface  as  determined 
by  leveling.  The  section  was  not  leveled  to  directly.  The  high- water  section,  43  to 
50  feet,  wa^  correct.  The  inclined  section,  11.4  to  43.5  feet,  which  had  been  built  on 
the  inclined  railway  of  the  Vicksburg  and  Greenville  Packet  Company  for  use  during 
bank-protection  work  at  the  old  site,  was  slightly  in  error,  the  error  varying  from 
0.01  to  0.06  foot  This  section  was  extended  down  to  6.3  feet.  A  new  low- water 
section  reading  from  — 3  to  +  7  feet  was  nailed  to  the  dump  piling  about  300  meters 
above  the  inclined  gauge. 

St.  Joseph,  La. — ^This  gauge  was  inspected  on  November  3  at  a  stage  of  — 5.03  feet 
This  stage  was  0.17  foot  above  the  lowest  of  the  year.  All  the  sections  of  this  gauge 
below  33  feet  had  been  destroyed  by  caving  bank;  the  temporary  section  in  use,  — 2 
to  —  5.2  feet,  was  0.05  foot  toohigh.  The  nigh- water  section,  39  to  51  feet,  was  prac- 
tically correct.    The  gauge  was  rebuilt  from  — 6  to  33  feet  on  an  apparently  stable 
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bank  between  the  warehouse  and  the  river.  The  high-water  section  is  a  short  dis- 
tance above  the  warehouse.    The  bulletin  was  repainted. 

Bayou  Sara^  La. — On  September  22,  1899,  the  observer  leveled  from  a  permanent 
section  by  means  of  a  straightedge  and  carpejiter's  level,  and  found  the  section  in  use 
that  d&y  to  be  1.9  feet  too  low.  Readings  were  continued  on  this  section  until  the 
inspection  party  arrived  on  November  13,  when  the  section  was  found  to  be  2.2  feet 
too  low.  The  error  was  evidently  caused  by  settlement  of  the  bank,  the  office  hydro- 
graph  indicating  that  it  began  early  in  August.  The  records  have  been  corrected  on 
the  assumption  that  the  errors  graaually  accumulated  from  August  7,  1899.  Section 
12  to  15  feet  was  0.01  foot  too  low;  section  15  to  19  feet  was  0.12  foot  too  low;  section 
19  to  24  feet  was  0.02  foot  too  low.  The  gauge  was  rebuilt  from  — 3  to  12  feet  and 
from  15  to  19,  and  24  to  44  feet  The  gauge  was  inspected  at  a  stage  of  — 1.06  feet, 
which  was  0.34  foot  above  the  lowest  of  the  year.    Tne  bulletin  was  repainted. 

Plaqueminef  La. — This  gaujje  was  inspected  on  November  16,  1899,  at  a  stage  of 
0.77  foot;  this  was  0.73  foot  above  the  lowest  of  the  year.  The  section  in  use,  — 2  to 
4  feet,  was  found  to  be  0.14  foot  too  high.  The  inclined  gaujje,  14.2  to  24  feet,  was 
slightly  in  error,  the  error  ranging  from  0.04  to  0.09  foot  at  different  parts.  It  was 
not  reset.  The  section  28  to  -fi)  feet  was  0.15  foot  too  low.  The  gauge  was  rebuilt 
from  about  —2  to  10  feet,  24  to  28  feet,  and  from  28  to  40  feet.  The  bulletin  was 
repainted. 

OoUege  Point,  La. — ^This  gauge  was  inspected  on  November  17  at  a  stage  of  0.41  foot; 
this  was  0.8  foot  above  the  lowest  of  the  season.  The  section  in  use,  0  to  2  feet,  was 
found  to  be  0.04  foot  too  low.  The  inclined  section,  11.1  to  22.2  feet,  set  in  January, 
1899,  had  been  partly  pulled  up  during  high  water,  and  was  reset  by  the  district  sur- 
veyors. At  the  inspection  this  section  was  correct  at  the  upper  end  and  0.06  foot  too 
low  at  the  lower  ena;  it  was  not  reset.  The  gauge  was  rebuilt  from  6  to  12  feet.  The 
bulletin  waa  repainted. 

Fort  JacksoUf  La. — ^This  gauge  was  inspected  on  November  22,  1899.  It  was  found 
to  be  0.02  foot  too  low  at  the  7-foot  mark.  The  figures  were  somewhat  indistinct 
and  the  gauge  was  rebuilt  from  0  to  10  feet.  The  gauge  was  inspected  at  a  stage  1.22 
feet  above  the  lowest  of  the  season. 

Barbre  Landing^  La. — This  gauge,  in  Old  River  near  the  head  of  the  Atchafalaya, 
was  inspected  on  November  11.  The  low- water  sections  were  foimd  in  very  bad  con- 
dition, all  below  12  feet  having  been  disturbed  bjr  sliding  banks  and  other  causes. 
The  gauge  waa  inspected  at  a  stage  of  0.64  foot,  which  was  about  1.94  feet  above  the 
lowest  oi  the  season.  The  section  in  use  from  —  2  to  +  5  feet  was  2.35  feet  too  low. 
The  back  records  were  corrected  on  the  assumption  that  this  error  had  accumulated 
since  the  water  passed  below  the  12-foot  stage,  m  August,  1899.  The  high- water  sec- 
tion, 39  to  51  feet,  was  0.03  foot  too  low;  other  sections  were  in  error  0.02  to  0.05  foot. 
The  gauge  was  rebuilt  from  —  2  to  28  feet. 

A  hydrograph  showing  the  daily  readings  of  gauges  on  the  Mississippi  River,  Cairo 
to  Fort  Jackson,  from  June  1,  1899,  to  May  31,  1900,  is  given  on  plate  3. 

The  highest  and  lowest  readings  of  gauges  on  the  Mississippi  River  and  its  princi- 
pal tributaries,  comprising  58  stations,  for  the  year  1899,  are  given  in  Table  No.  15. 
The  elevations  of  gauges  and  distances  from  Cairo  are  also  given  in  this  table. 

The  comprehensive  hydrograph  of  the  main  river  and  tributaries,  from  1871  to 
1899,  inclusive,  has  been  completed,  and  is  given  on  plate  4. 

HIGH- WATER  GAUGES. 

These  gauges  were  visited  by  the  gauge-inspection  party  during  October,  November, 
and  Deceml^r,  1899.  The  gauges  were  leveled  to  and  feft  in  good  order.  Arrange- 
ments were  made  with  persons  residing  near  the  gauges  for  recording  the  high  water 
should  the  river  reach  such  a  stage  this  season. 

LOW-WATER  SLOPE. 

The  elevation  of  water  surface  at  or  near  the  sites  of  the  high-water  gauges  on  the 
Mississippi  River  below  Cairo  was  detennined  during  October  and  November,  1899. 
These  aeterminations  were  made  at  nearly  the  lowest  stages  of  the  season,  under 
unusually  favorable  conditions.  These  elevations  have  been  corrected  to  agree  with 
the  lowest  stages  at  the  nearest  permanent  gauges.  The  lowest  water  reading  occurred 
at  the  permanent  gauges  very  regularly  at  about  the  usual  rate  of  progress  down  the 
river  as  far  as  Natchez.  The  time  interval  between  Cairo  and  Natchez  was  eleven 
days.  The  slope  between  the  successive  gauges  has  been  computed  from  these  cor- 
rected elevations  as  far  down  as  the  mouth  of  Red  River.    Below  that  point  the  tidal 
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effect  is  so  marked  at  low  water  as  to  prevent  the  precise  determination  of  river  slope. 
A  profile  of  the  river  below  Cairo  showing  the  low- water  slope  is  given  on  plate  2. 
The  tabulated  results  of  the  slope  observations  will  be  found  in  Table  No.  16. 

BILOXI   TIDE  GAUGE. 

The  results  of  observations  to  March,  1899,  and  a  description  of  this  gauge  and  its 
bench  marks  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1899,  pages 
3340  and  3476.  The  mean  reading  on  this  gauge,  6.083  feet,  given  in  that  report,  was 
adopted  on  June  21,  1899,  by  the  Mississippi  River  Commission  as  the  final  value  of 
mean  Gulf  level  and  as  the  reference  plane  for  elevations  of  all  bench  marks  hereafter. 

The  record  for  the  balance  of  the  year  1899  has  been  reduced,  the  mean  reading  for 
the  year  being  6.0809  feet.  This  gau^  was  inspected  by  the  precise-level  party  in 
March,  1900,  and  from  connection  with  the  permanent  bench  marks  on  shore  the 
staff  had  apparently  settled  0.015  foot  since  the  previous  inspection  of  April,  1898. 
Assuming  that  this  error  accumulated  gradually,  and  applying  the  correction  of 
—0.009  foot,  we  have  for  the  mean  reading  of  1899,  6.072  feet. 

In  June,  1899,  some  changes  were  made  in  the  swing  or  drawspan  of  .the  bridge 
and  it  was  found  that  a  projecting  rail  of  the  new  span,  when  open,  knocked  against 
the  tide  gauge  house.  In  February,  1900,  the  house  was  moved  sufficiently  to  avoid 
this.  In  August,  1899,  the  metal  float  band  broke,  having  become  badly  corroded, 
and  on  August  30  a  new  band  and  counterweight  were  put  on  to  replace  the  old  ones. 
The  record  has  been  fairly  good- and  practically  continuous  during  the  year.  B.  M.  A 
and  B.  M.  C  were  destroyed  by  the  ciianges  in  the  drawspan. 

The  question  of  subsidence  of  the  delta  of  the  Mississippi  has  been  discussed  at 
length  in  the  Appendixes  to  reix)rts  of  the  commission  for  1894  and  1896.  See  Reports 
of  Chief  of  Engmeers  for  those  years,  pages  2794  and  3478,  respectively.  The  investi- 
gation has  been  continued  since  then,  and  it  is  believed  that  now  sufficient  data  have 
been  collected  to  show  conclusively  that  the  lower  delta  of  the  Mississippi  River  is 
subsiding,  the  amount  of  subsidence  from  1882  to  1896  being  approximately  shown 
by  the  Port  Eads  gauge,  and  from  1895  to  1900  shown  very  accurately  by  the  East 
Bav  gauge. 

In  the  following  tables  the  readings  for  Biloxi  were  obtained  from  the  tide  roAls  in 
this  office.  The  readings  for  Port  Eads  and  East  Bay  were  obtained  through  the 
courtesy  of  Maj.  H.  M.  Adams,  Corps  of  Engineers,  U.  S.  A. 

As  shown  by  the  gauge  curves  on  plate  10,  Report  of  Chief  of  Engineers  for  1899, 
page  3502,  the  Port  Eads  records  are  materially  affected  by  the  river  stages,  ^  hile 
those  for  East  Bay  are  very  slightly  affected,  and  then  only  at  very  high  sti^ges. 
For  these  reasons  tne  East  tiay  gauge  is  entitled  to  greater  weight  in  any  comparisons 
with  Biloxi,  and  may  safely  be  taken  as  representing  the  true  Gulf  level  at  the  delta. 
The  East  Bay  gauge  was  established  in  1895,  while  the  records  of  Port  Eads  gSMge 
extend  back  to  1876.  For  comparison  with  Biloxi  in  1882-1884  the  Port  Ea^ls  are  the 
only  records  available  and  they  have  therefore  been  used.  The  resulting  differences, 
however,  must  be  regarded  as  only  approximately  representing  the  subsidence  of  the 
delta. 

The  level  connections  between  the  gauges  and  their  local  bench  marks  show  no 
progressive  change  in  their  relations  with  the  exception  of  the  change  at  Biloxi  in 
1899  already  referred  to. 

The  changes  in  the  relations  of  the  gauges  at  Biloxi  and  East  Bay  must  therefore 
be  caused  by  a  general  raising  of  the  strata  at  Biloxi  or  a  lowering  of  the  strata  at 
East  Bay,  or  partly  by  both.  But  if  Biloxi  has  risen  New  Orleans  must  also  have 
risen,  as  the  precise  levels  recently  run  between  these  places  indicate  that  New  Orleans 
is,  if  anything,  relatively  slightly  higher  than  in  1882.  It  is  likely,  however,  that 
the  slight  change  found  was  due  to  errors  in  leveling.  That  New  brleans  haa  not 
risen  is  indicated  by  the  precise  level  connection  completed  in  February,  1900,  which 
shows  New  Orleans  relatively  lower  than  in  1880.  Therefore  the  conclusion  seems 
inevitable  that  the  lower  delta  of  the  Mississippi  has  subsided. 

By  comparisons  between  Biloxi  and  Port  Eads  from  1882  to  1896  (see  Table  No.  17) 
the  subsidence  amounts  to  0.696  foot;  from  1896  to  1899  by  the  same  gauges  it  amounts 
to  0.31  foot;  a  total  subsidence  from  1882  to  1899  of  1.006  feet,  which  gives  an  average 
rate  of  0.056  foot  per  year. 

By  comparisons  between  Biloxi  and  East  Bay  from  1896  to  1899  the  subsidence  is 
0.316  foot,  or  an  average  rate  of  0.079  foot.  The  rate  of  subsidence  from  189^  to 
1899  is  not  uniform,  as  will  be  seen  in  the  table,  and  therefore  can  not  safely  be  tsed 
in  deducing  a  rate  prior  to  1896. 
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The  following  gives  the  differences  in  readings  of  Port  Eads  and  East  Bay  during 
the  period  1896-1899,  which  may  be  taken  as  indicating  river  effect  at  the  former 
station: 


Year. 

PortEads. 

East  Bay. 

Differences. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

Mean. 

1896 

Feei, 
3.974 
4.111 
4.279 
4.2S1 

Feet, 
2.684 
2.870 
3.042 
8.063 

FeeL 
3.595 
3.709 
3.829 
8.824 

FedL 
2.146 
2.810 
2.439 
2.466 

Feet. 

0.379 
.402 
.450 
.389 

FetL 

0.587 

.660 

.603 

.697 

Fed. 
0.468 

1897 

.481 

1898 

.526 

1899 

.498 

The  means  of  the  high  and  low  tides  for  each  lunation  have  not  previously  been 
published  for  Biloxi  and  are  therefore  mven  in  this  table,  as  well  as  the  mean  tide. 
The  hi^h  and  low  tides  for  Port  Eads  and  East  Bay  are  published  in  Report  of  Chief 
of  Engineers  for  1899,  page  1830.  Only  the  means  are  given  here  for  comparison. 
The  mean  annual  range  of  tide  at  these  stations  for  the  last  four  years  are  as  follows: 


Year. 

Biloxi. 

East  Bay. 

Port 
Eads. 

1896 

Feei. 
1.815 
1.756 
1.776 
1.666 

Feet. 
1.449 
1.399 
1.890 
1.376 

Feei. 
L290 

1897 

1.241 

1898 

1.137 

1899 --- 

1.171 

Grand  meami 

1.753          1.404 

1.285 

In  the  above  period  the  highest  tide  at  Biloxi  occurred  September  21,  1898,  and 
read  9.38  feet  on  the  gauge;  the  lowest  occurred  February  13,  1899,  and  read  2.84 
feet  on  the  same  gauge.  The  tide  having  maximum  range  in  1897  was  January  31, 
9.36  p.  m.,  to  February  1,  1.15  p.  m.,  reading,  respectively,  9.17  feet  and  4.20  feet; 
range,  4.97  feet.  The  same  for  1898  was  from  January  19,*6.45  p.  m.,  to  January  20, 
9.30  a.  m.,  reading,  respectively,  8.97  feet  and  4.17  feet;  range,  4.80  feet.  The  tidal 
oscillations  are  no  doubt  affected  by  the  atmospheric  pressure  and  winds.  No 
barometer  records  have  been  made  and  only  approximate  notes  on  the  wind  have 
been  recorded  at  this  station.  The  tabulated  r^^ings  all  refer  to  the  present  gauge 
at  each  place.  Corrections  have  been  applied  for  any  changes  known  to  have  been 
made  in  the  gauges. 

DISCHAIIGE  OBSERVATIONS. 

Lofw  water ^  1899. — ^The  low- water  dischai^  of  the  Mississippi  River  was  measured 
six  times  during  October  and  December,  1899,  at  New  Madnd,  Mo.,  by  the  survey 
party  in  charge  of  Mr.  Charles  H.  Miller.  The  results  of  the  final  reduction  in  this 
office  are  given  in  Table  No.  18. 

The  experiment  was  tried  this  year  of  using  two  meters  simultaneously  for  meas- 
uring the  velocities.  The  Haskell  meter  with  wheel  No.  6  was  used  with  the  Price 
meters,  using  alternately  Price  meters  No.  29  and  No.  34.  The  former  is  of  the  pro- 
peller type  of  wheel  and  the  latter  two  are  of  the  anemometer  type.  The  velocities 
obtained  by  each  meter  are  given  in  Table  No.  19.  The  results  of  these  agree  very 
closely.  The  discharges  measured  by  the  Price  and  Haskell  meters  simultaneously 
and  by  rod  floats  on  tne  same  day  are  as  follows: 


Date. 

Method. 

Discharge 
per  second. 

Discrepancy  (per  cent). 

1899. 
December  8,  a.  m 

Rod  floats 

OuMc/eet. 
129,929 

181,227 
128,129 

Two-tenths  of  1  per  cent  greater 

fPrice  meter,  No.  34 

(compared  with  mean  of  meter 
results). 
2.4_per  cent  greater  (compared  with 
Haskell  meter). 

December  8,  p.  m.  (bI- 
multaneoualy). 

Haskell  meter,  wheel  No.  6. 
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This  date  was  selected  for  comparison,  as  on  it  rod-float  measurement  was  also 
made. 

The  discharge  section  was  established  between  ranges  8  and  9  of  the  scour  and  till 
survey,  as  shown  on  Plate  1.  Soundings  were  taken  across  the  discharge  section  or 
range  from  a  skiff,  the  recorder  in  the  skiff  signaling  with  a  flag  at  each  sounding  to 
a  transit  station  on  shore  above  the  dischar^  range.  A  }^-inch  cotton  line  was  useci 
with  a  9-pound  lead.  Soundings  were  mainlv  about  30  to  40  feet  apart.  The  sound- 
ings were  corrected  for  any  errors  found  in  the  lead  line. 

Fourteen  velocity  stations  were  laid  out  on  the  discharge  section;  these  were 
located  from  a  series  of  flxed  signals  on  shore.  The  distance  between  the  velocity 
stations  was  150  feet;  the  end  ^tions  were  about  80  and  90  feet  from  shore.  The 
meter  observations  were  taken  from  a  skiff,  which  was  successively  anchored  at  each 
velocity  station,  where  the  meter  was  run  for  200  seconds  at  six-tenths  the  total 
depth.  Two  meters  were  used  simultaneously,  one  on  either  side  of  the  dciff,  about 
8  feet  apart. 

The  reduction  of  the  observations  has  been  made  in  the  usual  manner.  The  cross 
section  was  divided  into  partial  areas  corresponding  to  the  velocity  stations,  the  par- 
tial areas  extending  on  either  side  of  the  velocity  station  half  wav  to  the  adjacent 
station.  These  ps^al  areas  were  multiplied  by  the  velocity  of  the  corresponding 
station;  this  gives  a  series  of  partial  discharges,  the  sum  of  which  is  the  total  dis- 
charge of  the  river.  The  ibean  velocity  is  obtained  by  dividing  the  total  dischaiige 
by  the  total  area  of  the  cross  section. 

One  discharge,  on  December  8,  1899,  was  measured  with  rod  floats  immersed  to 
nine-tenths  of  the  total  depth.  Fifteen  floats  were  run;  it  was  designed  to  have 
them  come  as  near  as  possible  to  the  regular  velocity  stations.  The  float  ranges  were 
laid  off  100  feet  above  and  100  feet  below  the  discharge  range,  the  point  of  crossing 
the  dischaige  section  being  taken  for  the  float-velocity  station  in  computing  partiid 
areas.  The  vertical  component  of  the  float  path  was  used  in  deducing  the  velocity. 
The  rod-float  velocities  thus  obtained  were  reduced  by  Francis'  formula,  which  gives 
for  this  immersion  a  coeflScient  0.975  by  which  to  multiply  the  observed  velocity. 

The  float  paths  showed  a  maximum  deflection  from  a  normal  to  the  discharge 
range  of  about  S°;  the  mean  of  all  was  about  b°.  This  would  give  a  correction  to 
the  meter  discharges  measured  on  the  same  day  of  less  than  one-naif  of  1  per  cent, 
the  observed  discharges  being  that  much  too  great;  this  correction  was  applied,  but 
only  to  the  discharges  of  December  8. 

Series  of  rating  observations  were  made  with  all  the  meters  both  before  and  after 
the  period  of  discharge  measurements.  Owing  to  uncertainty  in  time  record  of  the 
first  series  the  results  are  doubtful  and  have  not  been  used  in  the  final  computation 
except  for  computing  velocities  of  Price  meter  No.  34  of  October  18,  as  evidently 
some  change  had  occurred  in  this  meter  between  that  date  and  October  30. 

The  second  series  of  rating  observations  made  in  March,  1900,  is  very  satisfactory 
both  as  regards  number  and  distribution  of  velocities,  and  the  residuals  shown  by 
the  graphical  reduction  are  quite  small.  Two  ratings  were  made  for  eacrh  meter  in 
this  series,  and  both  lx>ing  equally  ^ood,  the  arithmetical  mean  of  the  two  values  of 
each  constant  was  taken  for  deducing  velocities.  The  meter  ratings  have  all  been 
reduced  by  the  method  of  least  squares;  the  results  are  given  in  Table  No.  19. 

Si.  Francis  River  discharge^  1898, — The  results  of  some  discharge  measurements 
made  on  the  St.  Francis  River  by  the  party  on  the  steamer  Patrol  during  the  low- 
water  inspection  trip  of  1898  have  been  deduced  and  are  given  in  Table  No.  18.  The 
stage  at  which  these  observations  were  made  was  considerably  above  low  water. 

flood  discharges  oftJie  Mississippi  Rivera  1851  to  1898. — The  accompanying  plate  (5) . 
which  has  been  prepared  under  your  direction,  is  designed  to  present  in  a  limitea 
space  the  results  oi  all  measurements  of  flood  discharges  of  the  Mississippi  River 
below  Cairo.  These  results  have  been  collected  from  various  oflScial  publications, 
mainly  those  of  the  Mississippi  River  Commission,  and  all  gauge  readings  have  been 
referred  to  the  present  gauge  at  each  station.  The  gauge  curves  and  discharges  are  all 
referred  to  the  same  origin  for  each  station;  a  comparison  of  discharge  and  corre- 
sponding gauge  heights  can  therefore  readily  be  made. 

The  different  meUiods  of  measuring  discharges  are  distinguished  by  their  respec- 
tive symbols;  the  generally  close  agreement  l^tween  the  results  of  very  dissimilar 
methods  seems  to  sustain  the  reliability  of  discharge  measurements.  For  the  pur- 
pose of  showing  the  relative  magnitudes  of  the  high  and  low  water  discharges  on 
this  scale  the  extremes  measured  at  Columbus,  Ky.,  are  also  shown. 

All  of  the  discharges  on  the  main  river  below  Cairo  since  1879  have  been  made  by 
the  MissisBippi  River  Commission,  and  the  final  computations  of  nearly  all  of  them 
have  been  made  in  this  oflice.  In  preparing  the  plate  no  doubtful  observations  have 
been  used. 
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The  usual  method  of  measuring  river  discharge  is  similar  to  that  de«*rihed  for  the 
low  water  of  1899  at  New  Madrid,  except  that  during  high  water  a  steamboat  is 
used  instead  of  a  skiff.  The  method  of  making  **  flanking  "  discharge  measurements 
is  fully  described  in  Report  of  Chief  of  Engineers  for  1894,  page  2820.  Of  recent 
years  noat  observations  nave  only  been  made  as  a  check  on  meter  results.  The  plat 
shows  very  plainly  what  large  variations  in  discharge  may  l)e  exi)e<»ted  for  the  same 
gauge  heights;  an  extreme  case,  that  of  Arkansas  City,  shows  a  variation  for  the  same 
gauge  height  in  two  different  years  of  tSOO,000  cubic  feet  per  sei^ond,  which  would 
amount  in  twenty-four  hours  to  a  volume  sufficient  to  cover  an  area  of  ten  miles 
square,  or  100  square  miles,  to  a  depth  of  9.3  feet.  When  large  variations,  however, 
occur  in  the  same  year  the  cause  is  generallv  apparent,  as,  for  instance,  at  Arkansas 
City  in  1892,  when  the  discharge  decrease<i  while  the  river  continued  to  rise;  this 
was  plainly  due  to  that  part  of  the  Arkansas  River  flood  which  reached  the  Missis- 
sippi above  Arkansas  City  after  the  flood  from  the  upper  river  had  passed.  The 
larger  part  of  the  Arkansas  River  flood  of  that  year,  however,  escaped  through  the 
Auburn  and  other  crevasses  and  passed  down  through  the  Tensas  Basin  before  reach- 
ing the  Mississippi.  Where  discharge  observ'^ations  nappened  to  he  in  progress  when 
the  large  crevasses  occurred,  and  nott<x)  remote  from  them,  the  effect  is  very  marked 
lx)th  on  gauge  and  discharge;  when  the  crevasse  is  below  the  stations  it  tends  to  lower 
the  stage  and  at  the  same  time  increase  the  velocity,  while  at  the  stations  below  the 
crevasse  this  effect  seems  to  be  reversed.  The  combined  effect  of  the  new  Morganza 
and  Nita  crevasses  on  the  Red  River  Landing  and  Carrollton  dischai^ges  in  1890  is  a 
goofi  example  of  this. 

Space  will  not  admit  of  giving  here  the  details  of  each  flood.  The  swamp  flow 
through  the  great  basins  in  1882,  1883,  and  1884  is  stated  in  the  Report  of  Chief  of 
Engineers  for  1885,  pages  2575  to  26.*^.  The  efficiency  of  the  levees  has  been  so 
greatly  increased  since  then  that  the  flood  of  1898,  which  read  49.4  feet  on  the 
Vicksburg  gauge,  was  carried  to  the  (iulf  without  a  break  in  the  levees;  these  levees 
would  not,  however,  have  withst4)od  the  flood  of  1897,  which  read  52.48  feet  on 
the  Vicksburg  gauge.  The  effect  of  the  levees  is  undoubtedly  to  eventually  enlarge 
the  discharging  capacity  of  the  river,  but  as  the  effect  of  a  crevasse  is  for  the  time 
being  to  lower  the  stage  at  that  point,  and  thereby  increase  the  slope  from  points 
immediately  above  it,  causing  increased  velocity  and  discharge  for  a  given  sta^e,  it 
is  not  fair  to  make  deductions  from  the  varying  relations  of  different  gauges  indiffer- 
ent years  without  also  considering  the  actual  measured  dis(»harges.  A  case  in  point  is 
that  of  Red  River  landing  and  Carrollton  in  1882  and  in  1897.  At  Red  River  Land- 
ing in  the  1882  floo<i  the  discharges  were  carefully  measured,  and  at  the  maximum  stage 
of  48.5  feet  on  the  gauge  the  discharge  was  over  one  and  a  half  million  cubic  feet  per 
sec^ond;  in  1897  the  discharge  at  a  stage  of  50.2  feet  on  the  same  gauge,  or  1.7  feet 
greater,  was  a  little  over  1,250,000  cubic  feet  per  second,  or  about  200,&0  cubic  feet 
jx?r  second  less.  The  total  slope  lietween  Red  River  Landing  and  Baton  Rouge,  the 
next  gauge  station  below  in  1882,  was  2.98  feet  greater  in  1882  than  it  was  in  1897, 
which  seems  to  fully  account  for  the  greater  dischaige  in  1882.  The  greater  slojx? 
was  probably  caused  by  the  large  crevasses  below  Red  River  Landing  in  1882;  these 
had  all  been  closed  long  before  1897. 

In  conclusion,  it  might  be  said  that  while  the  temporary  effect  of  a  crevasse  is  to 
increase  the  efficiency  of  the  sections  immediately  above,  as  shown  at  Red  River 
landing,  it  also  tends  to  retard  the  discharge  at  stations  below,  as  shown  at  Carroll- 

es  has  laigely 
;  in  1897. 


ton  ill  1890;  and  that  the  closing  of  the  crevasses  and  raising  the  levees 
increased  the  discharging  capacity  of  the  river,  as  shown  at  (/arrollton  in 


SCOUR   AND   FILL  SURVEY. 

A  survey  to  determine  the  amount  and  character  of  chan^  in  the  bed  of  the 
river  under  varying  conditions  of  stage  was  begun  last  August  in  the  vicinity  of  New 
Madrid,  Mo.  (71  R),  and  is  still  in  progress. 

A  preliminary  shore  line  and  bar  survey  was  made  early  in  September  by  triangu- 
lation  and  stadia  and  connected  with  the  permanent  marks  of  the  general  survey  of 
the  river.  Thirtv-one  cross-section  ranges  were  established  and  sounded  and  the 
Imrs  profiled  by  feveling  on  lines  of  the  sections;  duplicate  levels  were  also  run  on 
each  Imnk  over  the  rem^h.  Two  additional  ranges,  Nos.  32  and  33,  were  establishetl 
at  the  lower  end  of  the  reach,  but  are  not  regained  as  necessarv  and  have  not  been 
used.  The  portion  of  the  river  covered  by  the  survey  exten<ls  from  al)out  a  half 
mile  above  New  Madrid  to  about  a  half  mile  Ik*1ow  WatMons  Landing,  and  includes 
nearly  6  miles  of  the  river. 

Since  early  in  September  the  31  cross  sections  have  all  l)een  sounded  about  once 
each  week;  these  soundings  have  been  platted  in  chronological  order  for  each  eec- 
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tion,  and  the  area^  are  now  being  measured  with  the  planimeter  for  tabulation. 
All  the  crose-seotion  areas  will  be  referred  to  a  common  oatura  and  the  amount  of 
scour  or  fill  between  the  dates  of  observations  deduced  therefrom  for  each  section. 
The  soundings  have  been  taken  about  50  feet  apart  on  the  cross  sections,  the  exact 
location  of  each  being  determined  from  shore  by  an  observer  with  a  transit 
inntrument. 

About  the  middle  of  November  slope  gauges  were  eHtablishe<l  on  each  bank  of  the 
river  at  intervals  of  about  1  mile,  twelve  gauges  in  all.  The^»  were  rea<l  twice  a  day 
until  February  16, 1900,  when  eight  of  the  gauges  were  dL«*continued.  Since  then  the 
remaining  four  have  been  read  twice  a  day  except  Sundays. 

During  periods  of  rapid  oscillations  in  the  river  stage  very  considerable  work  was 
necessitated  in  maintaining  and  resetting  range  targets  and  slope  gauges. 

A  full  report  of  methods  and  results  of  this  survey  will  be  submitted  at  the  con- 
clusion of  the  work. 

OFFICE   PUBLICATIONS. 

The  annual  pamphlet  of  river  stages  has  been  prepared  and  printed.  This  publi- 
cation gives  the  daily  gauge  readings  at  34  stations  on  the  Mississippi  River  and  25 
stations  on  tlie  principal  tributaries  for  the  year  1899,  together  with  descriptions  of 
the  gauges  and  tneir  bench  marks;  it  contains  about  115  pages.  The  monthly  reports 
of  operations  have  been  prepared  and  printe<i;  the  procee^lings  of  the  commission, 
seventy-seventh  to  seventy-ninth  sessions,  inclusive,  have  been  printed.  The 
papers  on  the  subjects  of  cost  of  bank  protection,  dredging  operations  in  1899,  and 
changes  in  flood  heights  on  the  Lower  MisMssippi,  submitte<l  at  the  seventy-ninth 
session  by  the  district  oflacers  and  the  secretary,  have  been  printed  pursuant  to 
orders  of  the  commission  and  issued  in  one  pampnlet.  Catalogues  and  card  indexes 
of  drawings,  field  notebooks,  and  manuscripts  have  been  continued. 

The  following  gentlemen  have  rendered  eflficient  services  in  this  division  during 
part  of  the  year:  Messrs.  C.  M.  Talbert,  E.  J.  Thomas,  E.  E.  Whitehead,  and 
W.  H.  Henby,  in  computing  and  platting;  and  Mr.  E.  M.  Hutchins  in  tabulating 
gauge  records,  etc. 

ItespectfuUy  submitted. 

KiVAs  TiTLLV,  Asfdslant  Engineer. 

Capt.  Mason  M.  Patrick, 

Corps  of  EnginecTHj  I  \  S.  A . 


Digitized  by  VjOOQIC 


4748      REPORT   OP   THE   CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


2  4)«a.>  "^^o 


S  :Sa 


o^t^Sc 


»S    Si 


•M  ^  00  a»  10  o  lO  0k     eoicao^o 


p^r-f^cici 


W^T'*        d 


8  2  i;28^8^»J^£S| 

CI   CO   ci  eo  00  "^  "^  ^  "V  w  ec  1" 

+   +    +  +  +  +  +  +  +  +  +  + 


ci    '  •fl"  p-'  ci  "*r  -H  ^  ci  ^ 


>  > 


C     O     PCt/OOOCCOO 

i5  O  0005555^55^2; 2; 


0)  .. 


'    "i-J        '«    *    '^   r^  '    '    ■    CO      'cir^co^    'eocitd(0 

I    I       I    I    I    I    I  I         I         M    I    I       I    I    I    I 


0. 


I 


g 
1 


o     ^   oSS     S  5  c^  5  1^   ^   S     oooo     o  o  o  o  o  l>  o  o  o  o 
55     (S  55*Q     .^^Q^Q  Q  Q     55552;55     55 55 55 55 55 Q 55 Z 55 5z; 


I  .1 


^     CO       I- 


!  3 


loci     co%5?3oo  «o  o 


_LL 


I    I     I 


:2    «25^a  8  8    3 


S8    ii^i'  i  i    4 


9i  V 

9  P       P 


E:8    ^2?S8S;8w^g2 

1"  ci  CO  c>4  00  lO  94  CO  CO  00  ci  to 

INI 


3  fltf  'f 


8    & 


oSnaci  <o  8    SSfiw    «S®i'..^^o»i>.S'S 


s;  s   s  ss 


^0>l»        M 


FS'^^^co  ;S  ^    ^??^    ^io:?S!^3:3$?S 


-*-$zjHK  ;s  K 


ji 


g^ 


^   ^  3^3   £8SS^8  S;  »   S8^^  :gS;$SS^^8SS 


■^i  ii§§ 

iiiisii-gsgi  §is2SS2S88 

^:    «0      X    XCI« 

«^©oo«c   ic    ogeoocoui     '* o eo »c t^ e« ec oo eo co 

SI  s  ^  ll§  iiSSS  2  ^l^issa  giggmsg^ 


s  s 


e8 

m    55noaDQ  o  o    mSz 


Digitized  by  VjOOQIC 


APPENDIX  Y  T — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.       4749 


I        I  [ 

qooD^  ito  I  !  :  !  : 

lO  r*  «  00  00  ^  « »o  "*  ^ 

OOOOOOejOOS 

oi  *  *c4  *  *^  '-;  ■ 

Mil       I       II 

:|  ::::::  :|| 

>>>£.:>    *  >  >  d  «  o 

ooooo   'ooou  a>^ 

'^eo<dt^^«o>o^eoo 

M  I  I  M  I  I  I  I 


'O'O    "O 

b  b  kl  b  »-  kl  »< 


i 


III 

I  It! 


:8S 


«^"If  s  s-  c  i  s  s  s  sf  ^ 

Q.9B  S9   95      •  OB  49  OS  eS  Ot^d 


»ooco»co«-i-»'i00o 


iil4s5l' 


l|^ll||llS 


Digitized  by  VjOOQIC 


4760      REPORT   OP   THE    CHIEF    OP   ENGINEERS,  U.  S.  ARMT. 


I 


55» 


1    1 


< 

s 
-< 

Q 


I 

\6 


o 


O 


05 


£23 


'-§§  ^§§si    i^  -^s  g  iiiss  I 


ii 


„  •_  w  o    "5      o  o    o    o  o 


8    t 
0.    m 


i23 

11 


S  5  >  S  £^-9 


ao'3  oo^-S 


0  3     0 


^ias  a 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y — REPORT  OF  MlftblSSIPPI  RIVER  COMMISSION.       4751 


«  s  « 

+  +  + 

«    2    „ 

1 

.40     +1.60 

6.76      +1.68 

—  6.3       —2.00 

1 

8    S    ^ 

1  1 

Ills 

til 

Digitized  by  VjOOQIC 


4752   REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 


L!  I 


I 

& 


:  :R 


:  :§§ 


iS 


i  i ;  i  ir  i 


I  : 


aSdddei      dflS  o9  el  ddddtf  oS  ddcO  e9      dddoS  08 

aOOfHl»OkMCOOOOf-lr-lC400lOQOr-lr-liOO«^C1^^tOa»^ 


aaa  :aaaa  :  :aaa 

ddoj  '.  OS     dd  j  '  08  dd 


foo  000  000000  000  00000  o 
o  :  :o  :  :  :o  :  :  :  :  :  :o  :  :  :o  :  :  :  :  :o  :  :  :o  :  :  .  :  :  :o  : 


i§g§s3i§aii§ai§giiiiSsg§i  §if§§§iiig§g§ 


III 


2^1 


Okcsiioo>ooaoo»t^f-io<er*o 


r-J      '  f-^  r-i  f-^  <0  ^  00  f-4  CO  C4  f-i  ^  *H 


•  C<  rl        Nd 


I 


jl"3i|^ 


11 15  if 


^^     o 


PI 


M 

I 


OiAoDOO»coiOMaOTf>kon^iOeO'^Okt«oc<f-iiHeooeoto 


l-(i-liH»H        f-l  iH  »-l  It  iH  rl  iH  f!  r^  rH  f-<  1-N 


»iiJp(ip^p4iJ»jp«p4JiJiJa;p^i^ptiH3tfi^iJp^J4peip<    ^JhiH^oJH^oip^hiftfP^jHiHi 


3 


'aSn'BiS  JO  'o^  I 


ssss^  ^{^ssi^^^^p:  ^.ss^ssssss     ssss^sigsssi^  s$ 


Digitized  by  VjOOQIC 


APP£ia)IX  Y  T — ^REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4753 


■vJO 


\S& 


::::::»:::::::  :5z;  :::  : 


:» 


aaasaa  :e  ^aaassaaa  aaaaaaaaaaaaaaaaaaaaaaaaaaasia  .aa 

d^  d  tf  0.0.  j  a.   13  6,^  dd^  d  as  d    «  «j  ddd-^i  p.^  ^  dddddai  «'  dp.d«  «s  «  ddddd  «  as  a  dd 


•  e«  ;  •  •  •  ;oo  ^  iio  .  .0  •  •  J  f.  •  •  ■  ioo  'O o  .  *  •  j-H  •  .  •  •  t  log  •  t  •  •  • 

o  00000     o  00  000    0000  o  000000  0000"  000000  00000 

•s ;  i :  i  iS  s  :s  •  is  i :  i  s  :  • :  is  is  i  =  i  i  i  :s  •  i  •  is  i  •  i  •  •  iS  •  •  •  i  • 


issisiSi  gii§s§g§§  §§§§  iii§g§§§§§§§§§gg§z§iii§i§§i§ 


<e«'«oeot^r>ab     C4  eo  «o  ^  a»  t^  ia  eo  eo     cit«oer-ioaor-ieo«»oio^^o»t^i-ieorHtoooakO<otoo>iHi-4aDO^ci9      . 


««fH»Mi^»-«f^rH   rH  rK  «H  fM  rH  1^  iS  iH  IH   f-i  rH  rt  »-l  »^  iH  iH  IH  lH  t-(  i-l  iH  »-l  1-«  lH  rH  »H  iH  i-l  iH  iH  lH  iH  lH  iH  lH  »M  IH  »^  lH  ^  iH 


S3SSS599  $;i:99$S^SS^S  SoS9^9!$^!$99!;:^^SSoS^So^gSSS^9^gSScSo%^SSS 


?*  CS  »-t  ♦H  »-•  ^N  1-H-^    1^  rK  f^  »H  fH  »-J  »H  *^  rH    iH  •-«  1-4  IH  r^  1^  rH  1^  fH  IH  IH  rK  iH  «H  f4  f4  H  V^  f4  r^  ^  iH  V-l  »^  «H  »-4  f-1  f-4  ^  IH  »H  tH 


omooooO'^i^o     CI  «o  CI  «o  lO  d  t«  o  00     iociio»to^ioaocii>c4(Ooa»«ot^OiHt^t«i^<0(oc40ot»aoo»t^t»<>4'^ 


*i4eiei^^ 


hJp4      iJ 


*5;$$55?3     2§SS«ss5     8SSSS5S  S§§SSa«§  SSSSSS2  3S§I§§§I 

p4  M  ^4  ,H  *H  *-4  r^     i-l  r^  1-1  »-•  F^  1^  rH  1^     »-«  iH  f^  i-«  »H  i^   fH  i^  »^  "  »^  r^  »-(  f-l   iH  iH  r-l  *^  iH  i-(  r^   rl  fH  tH  iH  i-t  rl  r^  »-i 

ENG  190O 298 


Digitized  by  CjOOQIC 


4754      BEPOBT  OF  TEE  CHIEF  OF  ENOINBEBS,  U.  8.  ABMT. 

8  ;:::::  :8  ::::::::;::  ;2  :::::;:::  :8  ::  : 


n 


I 


•  :  i  :  :  :  iS 


H  O   •   •   •   • 


:5z 


-2 


I 


I 


J- 
4 


aasasaa  .gaasaa  .aaaaaaaaaaaasaa  .aaaaaaaa 

es  dddd  d  «  a  deo «  ddes  a  dd<o  fls  ei  dddd  d  d  ddd  d  a  P,P,^  d  ddd  d 

Oe4eOiOt^a»09)^9kpHr-«^»CIC<llOt»0»>^r-l^^aOOiHe4^aOOe4«H^9r4r-ICi9iHi^ 


a 

I  H 


g      o©o     oooo     ooo      ooo     o o o o p     o O O p     PPPP   .  P P P   .P 

o  :  :  :o  :  :  :  :o  :  :  :o  :  :  :o  :  :  :  :  :o  :  :  :  :o  :  :  :  :sz;  :  :  :S5  : 


II 


j§is§§§sg§ii§§«§§siis§gsii§§§iii§s§iigi 


sis 


2^5 


^'«i5    '   *   *»H    'cii^i^    *c>ioo»^    'i-ii-ioo   'i-4C4cir^eo   *    'eioici   'y^vici^   *   '©i-^cofi 


mill 


IP! 


1^ : 


V  O  V  0)  (M  g 


ncciooii3t«oo^eo<otoaoe49cot>'(e»c4ioeoe9ioeoeoeoQoao^eQto^eo(OrHt^eeioao 


pi  HJ  pti  ptj  ,J  pd  si  p<  J  iJ  0j  pes  p^  HJ  pei  pd  pd  P^  h:i  atj  pei  q4  a;  h3  « 


o 


5 

00 

p 


'aSnvS  JO  'OX 


Digitized  by  VjOOQIC 


APPENDIX  y  Y — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.       4755 

::  :g  ::::::  :8  :::::::::::  :8  ::::::§:::::  :a  ::  :S  ::::  :S  :  : 


iS 


:!P 


a 


:  :o  :  : 
.  .55  .  . 


:  o 


.  .  .© 


il 


BBBBBBB  '.aBBBBBBBBBUB  .BBBBBBBBB  ,B  ,BBBBBBBBBBBBBBBBBB 
6.d.«i  d  d.e«  «  :  p,Ok*  ^  dcid  ddad  ai  B  dddddd  «'  d  «  S  dS  dddos  d  ddoj  d  dddos  oi «  d  oj  d 


*o   .      - 


.  o  ■  o  •  o  •  •  •  o 

:a  :s5  :S5  :  :  :S5 


.  00  •  •  •  •  •  o 
:a52;  :  :  :  :  :a5 


\&:::z 


:»  :  :  : 


i§§§aig§g§ii  ;§i§gsgs§§§ig 


^^r-eoo>«oiot^*Of-4ioeef-4t«r-4Ciooioakoi^e4^o^a»eoiH«o(OOeooO'^ioa»c4aoo»iHr«a»r^oook<-4^t^^^o    Q 
«lO^lO<d'^^-«ldlac4t0lOlOl«>'«'^ld«>lO'^'<l•■^ld'^eoco^^lOtdVldeo^  w 


• 

- 

- 

-- 

- 

-\ 

:-: 

S8a8J:S:SSS8S88BSSSaS^JS^SSS8 

o>seoeoe(iaoo9»^iOOco<««iHC««««cito««ci9iO0»o»mciiotookkOiOW«ooie'<<(O'<<ci9^i-iOiHa»Qoa»09O^aoao 


pe;  J  k]  a:  p^' 03  ati  ^  Hi)  p^  p^  ^' h)  HJ  ij  p4  94  04  tf' 1^  pei  ij  oi  iJ  pi;  04  HJ  0^ 


s 


?§S8fe8    ^558    S5538SS    5» 


Digitized  by  VjOOQIC 


4756      REPORT   OF   THE   CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


I'- 


ll 


Hi 

III 


lllifl 


A  ^  o  « 


«  o  V  oTS  fl 


O  o> 


I 


•a8ii«ajo-o>i 


ddesescj  da  p.dddp.d 


^  .o  .0000000000 
-lO'O 


,iOCIOC>«OaOOt^«Ot^iOOO 


pQOaoaoaoooooaoaot<*QOooaoco 
Z  13 


aaaa  .aaa 

«  dd^a  p-dd 

00  o»  O  rH  c^  ,-1  c>i  eo 


aaaaa  . 

eS  d  eS  d  eS  a 
t«aoa»Oi-Hci 


a  : 


.00000000  .00000 

o  ••••••••  o 


Otot^eot^ooooo^aooaocioo 
i-4iaio^ice6id*d^^<o^iOioio 


adadwaoaowaowaookoowwwao 


OiOOIiOdOWOOClOOaoOOO 

iggiiiiiiiiiiii 


M  HJ  i-j  oi  o;  pes  J  0^  J  0^  ij  h4 1^  iJ  i-j  J  oi  1^  H^i  o;  J  p^' p^ « p^  i-j  p^  oj  p^^ 


P 

0  X3 

li 

55 


<Ni        W  Ci  N  C«  «  pH  1-H  r-l  r^  rl  r-l  1^  f-l  iH  i-l         q 


Xi 

I 


I 


-^Sag 


r4  V  OD    r 


i;is 


Digitized  by  V^OOQIC 


APPENMX  Y  Y — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.       4757 

Table  No.  17. — Results  of  tidal  observations  at  Biloxi  Bay  compared  vdth  those  of  Port 

Bads  and  East  Bay, 


Period. 


Biloxi. 


Blgh. 


Low. 


Mean. 


Port 
Eads 
mean. 


East 

Bay 

mean. 


Differences,  Biloxi 
and — 


Port 
Eads. 


Bay. 


1882. 
1844. 


1895-96. 
Dec.  10  to  Jan.  6 


1896. 

Jan.  7  to  Feb.  2 

Feb.  8  to  Feb.  29... 
Mar.  1  to  Mar.28... 
Mar.29toApr.24.. 
Apr.  25  to  May  22.. 
May  23  to  June  18  . 
Jnne  19  to  July  15  . 
July  16  to  Aug.  11.. 
Aug.  12  to  Sept.  8... 
Sept9toOct.5  .... 

Oct.6toNov.2 

Nov.3toNQV.29... 
Nov. 30 to  Dec. 26.. 


Mean. 


1897. 
Dec.  27, 1896,  to  Jan.  22. 

JaH.  23  to  Feb.  19 

Feb.  20  to  Mar.  18 

Mar.  19  to  Apr.  14 

Apr.  15  to  May  12 

May  13  to  June  8 

June9to9uly5 

July  6  to  Aug.  2 

Aug.3toAug.29 

Aug.  30  to  Sept.  25 

Sept.  26  to  Oct.  28 

Oct.  24  to  Nov.  19 

Nov.  20  to  Dec.  16 

Dec.  17  to  Jan.  13, 1898. 


Mean. 


1898. 
Jan.l4toFeb.9..'... 

Feb.lOtoMar.8 

Mar.9to  Apr.4..i.., 

Apr.5toMay2 , 

May3toMay29 

May  30  to  June  25.... 
June  26  to  July  23... 
July  24  to  Aug.  19.... 
Aug.  20  to  Sept.  15... 
Sept.  16  to  Oct  13.... 

Octl4toNov.9 

Nov.lOtoDec.6 

Dec.  7  to  Jan.  2, 1899.. 


Mean. 


1899 
Jan.  3  to  Jan.  29 .'. . 
Jan.  80  to  Feb.  26 . 
Feb.  27  to  Mar.  26. 
Mar.  26  to  Apr.  22.. 
Apr.  23  to  May  19 . . 
May  20  to  June  15., 
June  16  to  July  13.. 
July  14  to  Aug. 9... 
Aug.  10  to  Sept.  5.. 
Sept.  6  to  Oct.  2.... 
Oci.3toOci.30..., 
Oct.  31  to  Nov.  26.. 
Nov.  27  to  Dec.  23.. 

Mean 


'6.681 


6.749 
6.522 
6.601 
6.827 
7.144 
7.408 
7.264 
6.913 
6.896 
7.049 
7.186 
7.366 
6.854 


6.975 


6.895 
6.641 
6.723 
7.280 
6.949 
7.029 
6.785 
6.807 
6.753 
7.169 
7.273 
7.051 
7.040 
6.603 


6.925 


7.085 
6.698 
6.880 
6.527 
6.768 
7.057 
7.189 
7.234 
7.282 
7.595 
6.919 
7.113 
6.527 


6.990 


6.696 
6.546 
6.668 
6.868 
6.939 
7.089 
7.058 
6.795 
6.994 
7.054 
7.118 
7.126 
6.913 

6.912 


4.581 


4.662 
4.622 
4.608 
5.140 
5.454 
5.474 
5.301 
5.108 
5.870 
5.665 
5.584 
5.406 
4.787 


6.137 
6.037 


5.631 


5.706 
5.522 
5.554 
5.984 
6.299 
6.440 
6.282 
6.008 
6.133 
6.367 
6.885 
6.382 
5.820 


2.703 
2.706 


2.866 


3.131 
3.006 
2.977 
8.310 
3.402 
3.632 
8.418 
8.198 
8.363 
3.524 
3.534 
3.534 
3.248 


2.542 


2.646 
2.458 
2.406 
2.658 
2.900 
8.187 
2.965 
2.760 
2.962 
8.218 
3.142 
8.218 
2.801 


5.160 


6.067 


3.329 


2.871 


6.038 
4.799 
5.102 
5.283 
5.263 
5.182 
4.944 
5.177 
5.138 
5.582 
5.726 
5.286 
5.139 
4.704 


5.966 
6.720 
5.912 
6.256 
6.106 
6.106 
6.864 
5.992 
6.946 
6.876 
6.500 
6.168 
6.090 
6.^ 


3.349 
3.828 
8.426 
8.836 
3.912 
8.960 
3.448 
8.401 
8.260 
3.682 
8.714 
3.384 
8.290 
2.979 


2.900 
2.766 
2.706 
8.016 
2.995 
3.107 
2.984 
8.087 
2.974 
8. 210 
8.422 
3.208 
8.094 
2.706 


5.169 


6.047 


8.490 


3.009 


4.813 
4.938 
5.376 
4.816 
4.822 
6.210 
5.416 
5.492 
6.791 
6.133 
6.234 
6.180 
.4.617 


6.949 
6.816 
6.128 
6.672 
5.796 
6.134 
6.302 
6.363 
6.536 
6.864 
6.076 
6.122 
6.672 


8.476 
8.645 
3.576 
3.630 
3.734 
3.807 
8.772 
3.615 
3.880 
4.080 
3.660 
8.690 
3.178 


2.901 
2.952 
2.983 
2.783 
2.941 
3.248 
8.231 
8.255 
3.489 
3.782 
8.250 
8.199 
2.722 


5.214 


6.102 


3.661 


3.133 


4.907 
4.802 
4.848 
5.093 
6.824 
5.869 
5.291 
6.183 
5.523 
5.696 
5.722 
5.876 
5.066 

5.246 


6.800 
5.674 
5.758 
5.980 
6.182 
6.229 
6.108 
6.989 
6.258 
6.376 
6.420 
6.251 
5.990 

6.074 


8.668 
3.650 
8.627 
3.738 
8.862 
8.789 
8.751 
8.483 
3.690 
8.720 
8.678 
8.582 
8.866 

8.646 


2.900 
2.905 
^.862 
2.863 
8.094 
8.145 
8.288 
8.135 
8.418 
8.474 
8.416 
3.404 


3.155 


3.434 
3.831 


2.765 


2.575 
2.616 
2.677 
2.674 
2.897 
2.808 
2.864 
2.810 
2.770 
2.833 
2.861 
2.848 
2.572 


2.788 


2.617 
2.392 
2.486 
2.420 
2.194 
2.146 
2.416 
2.691 
2.686 
2.794 
2,786 
2.784 
2.800 
2.675 


2.657 


2.478 
2.171 
2.552 
2.042 
2.061 
2.327 
2.530 
2.748 
2.656 
2.834 
2.416 
2.532 
2.894 


2.441 


2.242 
2.021 
2.281 
2.242 
2.270 
2.440 
2.352 
2.506 
2.668 
2.655 
2.742 
2.669 
2.624 

2.428 


3.089 


3.060 
3.064 
8.148 
8.326 
8.399 
8.253 
8.317 
8.248 
8.171 
8.139 
8.243 
8.164 
3.019 


8.196 


3.066 
2.954 
8.206 
3.240 
8.111 

2!  880 
2.966 
2,972 
8.166 
3.078 
2.960 
2.996 
2.946 


3.038 


3.048 
2.864 
8.145 
2.889 
2.864 
2.886 
8.071 
8.108 
8.047 
8.082 
2.826 
2.923 
2.850 


2.969 


2.900 
2.769 
2.982 
8.117 
8.038 
8.084 
2.815 
2,854 
2.840 
2.901 
8.004 
2.847 
2.861 

2.919 
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Tablk  No.  18. — RemiUs  of  discharge  obaervationSy  Mississippi  River. 
NEW  MADRID,  MO. 


Gauges. 

CrosB  section  of  discharge. 

Date. 

New 
Madrid. 

Local. 

Riaeor 
fall  in 

preced- 
ing 24 
hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1899. 
Oct.  18  a.  m 

02.80 
2.82 
2.65 
2.66 
6.28 
5.26 

Feet. 

Feet. 

+0.04 

+0.06 

+0.03 

+0.04 

-0.12 

-0.09 

53,583 
53,528 
54,064 
58.926 
58,926 

88,510 
68,806 
50,114 
59,629 
68,926 

Feet 
26.2 
26.3 
25.3 
25.5 
27.7 
27.7 

Feet. 
27.5 
27.6 
27.7 
28.0 
27.7 

Feet. 
32.0 
31.5 
33 
32 
84.5 

Feet. 
2,115 
2,115 

Oct.  18  p.  m 

Oct.  30  a.  m 

2,117 

Oct.  80  p.  m 

2,117 

Dec.8a.m 

2,131 

Dec  8  p  in 

2,131 

Date. 

Scour  or 
•  flll. 

Mean  ve- 
locity per 
second. 

Dis- 
charge 
per  sec- 
ond. 

Method. 

Num- 
ber of 
veloc- 
ity sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and  force 
of  wind. 

1899. 
Oct.  18  a.  m 

Sq./eet. 

Fbet. 
1.687 
1.693 
1.668 
1.654 
2.206 
2.174 

Cu./eeL 
89,818 
90,706 
88,776 
89,444 
129,929 
128, 129 

Meter 

do 

do 

do 

Rod  floats.. 

Meter 

14 

67 
46 
65 

Xi-Very  light. 
Do. 

Oct.  18  p.  m 

+296 
+808 
+515 
-708 

Oct  80  a.  m 

VI— Llirht. 

Oct.  SO  p.  m 

67  .  VI-Li5httobriak. 

Dec.  8  a.  m 

68 
68 

Calm. 

Dec.  8  p.  m 

Do. 

a  New  Madrid  gauge,  whose  zero  is  276.72  feet  above  Cairo  datum. 
New  Madrid  fM>(e«.— Haskell  meter  used.    See  Table  No.  19  for  rating?, 
feet  on  the  New  Madrid  gauge  as  observed  December  8, 1899. 

ST.  FRANCIS  RIVER. 


Datum  line  taken  at  5.28 


Gauges. 

Cross  section  of  discharge. 

Date. 

Helena. 

Rise  or 
fall  in 
preced- 
ing 24 
hours. 

Area. 

Depth. 

L 

KX»1. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1896. 
Dec.l7 

Feet. 
all.  00 

F\xt. 

ft.O 

Fxt. 
-0.10 

Sq./eet. 
2,745 
2,704 
2,710 
2,690 
2,693 
2,818 
2,776 
2.796 
2,777 
2,828 

Sq./eet. 

Feet. 
6.0 
5.9 
6.9 
5.9 
5.9 
6.1 
6.0 
6.0 
6.0 
6.1 

FKi. 

Feet. 
10.4 
10.1 
10.0 
10.1 
9.9 
10.4 
10.3 
10.1 
10.2 
10.8 

Feet 
458 

Dec  17    

6.6 

5.0 

6.0 

6.0 

6.11 

5.12 

6.13 

5.16 

6.16 

458 

Dec.l7 

458 

Dec.  17 

458 

Dec.l7 

468 

Dec.  19 

10.50 

-0.20 

464 

Dec.  19 

464 

Dec.  19 

464 

Dec.  19 

464 

Dec.  19 

464 

Date. 

Scour  or 
flll. 

Mean  ve- 
locity per 
second. 

Dis- 
chaige 
per  sec- 
ond. 

Method. 

b 

V 

It 

t 

lum- 
erof 
eloc- 
^sta- 

lOM. 

Num- 
ber of 
sound- 
ings. 

Direction  and  force 
of  wind. 

1898. 
Dec.17 

Sq./eet. 

2.20 
2.81 
2.28 
2.27 
2.27 
&2.80 
2.59 
2.60 
2.62 
2.71 

Cu./e€t. 
6,039 
6,233 
6,176 
6,093 
6,118 
67,888 
7,204 
6,986 
7,279 
7,656 

Meter 

do 

do 

do 

do 

Double  floats 

do 

do 

Meter 

do 

' 

g 

35 
19 
19 
19 
19 
19 
19 
19 
19 
19 

Calm. 

Dec.l7 

9 
9 
9 

Do. 

Dec.17 

Do. 

Dec.17 

Do. 

Dec.17 

Do. 

Dec.  19 

XI— Neariy  calm. 
XI -Breeze. 

Dec.  19 

Dec.  19 

Do. 

Dec.  19 

Do. 

Dec.  19 

Do. 

a  Helena  gauge,  whose  zero  is  161.98  feet  above  Cairo  datum. 

6 The  deduced  velocities  at  stations  4  and  6  are  abnormally  high;  the  discharge  is  regarded  as 
doubtful. 
St,  Francis  JHver  9iote«.— Discharge  section  located  about  15|  miles  above  mouth  of  St.  Francis  River, 


at  approximately  the  same  place  as  the  section  of  1896. 
In  tne  float  observatl        -  -        - 


t  observations  tne  surface  float  was  run  at  mid-depth.  Haskell  meter  wheel  No.  6  run 
at  A  depth.  Rating  of  January  10. 1898.  used.  The  equation  is  y^  1.1268  x  +  0.4306.  Ixx^al  gauge  not 
connected  with  Cairo  datum. 
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Tablb  No.  19. —  Velocities  by  simtiUaneotis  observatiomf  with  two  medTS. 

[Measured  in  the  Miaslffllppi  River  near  New  Madrid.  Mo.,  at  the  low-water  discharge  section,  1899; 

yelocities  in  feet  per  second.] 


Date  and  designation  of  meter 
(1899). 

Station  1. 

StaUon2.  Station3. 

Station  4. 

Station  5. 

Station  6. 

Station  7. 

October  18,  a.  m.: 

Haskell  No.  6 

1.06 
1.17 

0.97 
1.08 

1.08 
1.16 

1.05 
1.22 

1.17 
1.23 

1.16 
1.18 

1.23 
1.28 

1.08 
1.20 

1.10 
1.26 

1.66 
1.66 

1.48 
1.73 

1.41 
1.60 

1.34 
1.36 

1.32 
1.36 

1.90 
l.M 

1.72 
1.81 

1.76 
1.97 

1.71 
1.72 

1.70 
1.68 

2.34 

2.28 

2.06 
2.02 

1.97 
2.10 

1.98 
1.99 

1.96 
1.97 

2.48 
2.53 

1.99 
2.19 

2.06 
2.12 

2.02 
2.02 

2.02 
2.06 

2.61 
2.68 

2.21 

Price  No.  31 

2.30 

October  18.  p.  m.: 

Haskell  No.  6 

2.18 

Price  No.  29 

2.28 

October  30,  a.  m.: 

Haskell  No.  6 

2.24 

Price  No.  84 

2.26 

October  80,  p.  m.: 

Haskell  No.  6 '... 

2.21 

Price  No.  29 

2.22 

December  8: 

Haskell  No.  6 

2.64 

Price  No.  34 

2.78 

Date  and  designation  of  meter 
(1899). 

Stations. 

Station  9. 

Station 
10. 

Station 
11. 

Station 
12. 

Station 
13. 

Station 
14. 

October  18,  a.  m.: ' 

Haskell  No.  6 

1.96 
2.04 

2.06 
.    2.M 

2.13 
2.13 

2.10 
2.14 

2.71 
2.73 

1.82 
1.99 

1.88 
1.95 

1.85 
1.94 

1.85 
1.90 

2.45 
2.M 

1.82 
1.97 

1.75 
1.77 

1.76 
1.74 

1.80 
1.82 

2.26 
2.31 

.       1.70 
1.73 

1.90 
1.90 

1.76 
1.90 

1.76 
1.73 

2.26 
2.42 

1.62 
1.57 

1.39 
1.58 

1.35 
1.42 

1.37 
1.60 

1.96 
2.04 

1.26 
1.47 

1.34 
1.49 

1.26 
1.34 

1.25 
1.37 

1.86 
1.93 

0.90 

Price  No.  84 

0.85 

October  18,  p.  m.: 

HaskellNo.  6 

0.90 

Price  No.  29 

0.98 

October  30.  a.  m.: 

Haskell  No.  6 

0.64 

Price  No.  84 

0.86 

October  30,  p.m.: 

HaskellNo.  6 

0.62 

Price  No.  29 

0.79 

December  8: 

Haskell  No.  6 

1.46 

Price  No.  34 

1.62 

Jtemarks.— Meters  at  same  proportional  depth  and  about  8  feet  apart,  suspehded  on  either  side  of 
anchored  skiff. 

Remlis  of  final  reduction  of  meter-rating  observations, 
[Made  in  still  water  in  slough  near  New  Madrid,  Mo.] 


Meter. 

Date. 

o. 

h. 

Number 
of  obser- 
vations. 

Length  of 
base. 

LimiU  of 

observed 

velocity 

per  second. 

HaakelL  wheel  No.  6 

Mar.  10,1900 
Mar.  12,1900 
Mar.  10,1900 
Mar.  12,1900 
Oct.     3,1899 
Oct.     6, 1899 
Mar.  12,1900 
do 

1.1751 
1.1678 
4.2906 
4.3927 
8.9765 
3.5424 
4.4460 
4.4757 

0.0769 
0.1062 
0.1473 
0.0648 
0.0752 
0.1919 
0.0487 
0.0227 

48 
48 
40 
45 
21 
22 
39 
43 

Feet. 
100 
100 
100 
100 
200 
200 
100 
100 

1.0to6.0 

•Hflif^eii,  whfM^I  No.  6 

0.7  to  6.0 

Price  No.  29 

0.8  to  4.6 

Price  No.  29 

0.6to4.9 

Price  No.  34 

0.7  to 6.6 

Price  No.  84 

0.8to4.3 

Price  No.84 

0.7  to  4.0 

Price  No.  84 

0.6  to  1.1 

Semark9,—The  arithmetical  mean  of  the  two  ratings  made  with  each  meter  in  March,  1900,  have 
been  used  in  deducing  the  veldblties  of  October  and  December,  except  that  for  Price  meter  No.  34  the 
mean  of  the  October  ratings  were  used  for  velocities  of  October  18, 1899. 


Appendix  2  G. 

RBPOBT  0¥  MR.  C.  W.  STtTRTETANT,  ASSISTANT  ENGINEER,  ON  CARE  ARD  REPAIR  OP  PLANT 
AND  DREDGING  OPERATIONS  ON  THE  MISSISSIPPI  RIVER,  BETWEEN  CAIRO,  ILL.,  AND 
HEAD  OF  THE   PASSES,-  LOUISIANA. 

U.  S.  Dredge  Fleet, 
Memphis,  Term.,  March  SI,  1900. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  of  the 
United  States  dredse  fleet,  engaged  in  deepening  the  channels  of  the  Mississippi  River 
from  the  Head  of  the  Passes  to  the  mouth  of  the  Ohio  Kiver,  during  the  period  com- 
mencing May  16, 1899,  and  ending  March  31,  1900. 
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The  operations  of  the  year  include  the  care  and  repairs  to  plant  and  the  work  of 
deepening  the  channel  of  the  Mississippi  River  by  dredging. 

Ihiring  the  high-water  stage,  when  not  engaged  in  field  work,  the  plant  is  assem- 
bled in  one  fleet  for  its  care  and  repair.  The  force  necessary  to  do  this  work  is 
retained. ' 

At  the  beginning  of  the  low-water  season  the  fleet  is  divided  into  separate  dredg- 
ing plants  (each  in  charge  of  a  master),  consisting  of  one  dredge,  with  pile  sinker,    ' 
steam  tender,  plunder  barge,  and  rowboats. 

Survey  parties,  each  in  charge  of  a  surveyor,  are  also  organized  to  make  survejrs 
and  maps  of  the  shoal  crossings  over  which  dredging  may  he  necessary.  The  differ- 
ent dreaging  and  survey  parties  are  under  the  direction  of  the  superintendent  of 
dredging  operations,  who  is  provided  with  a  suitable  boat  for  making  frequent  trips 
over  the  field  covered  by  operations,  so  that  he  may  inspect  the  operations  of  trie 
different  parties  and  properly  locate  the  work  from  personal  examination  and  from 
the  maps  made  of  the  shoal  crossings. 

CARE  OF   PLANT. 

On  May  16,  1899,  the  following  plant,  pertaining  to  dredging  operations,  was  tied 
up  to  the  bank  at  West  Memphis,  Ark.  (232  R.),  about  1  mile  below  the  railroad 
bridge  across  the  Mississippi  Kiver  at  Memphis,  Tenn. : 

Dredges:  Alpha,  Beta,  Gamma,  Delta,  EpgUoUy  sjid  Zeta ^ 6 

Steamboats:  Minnetonka,  Vidalia.  Search,  Patrol,  and  Vulcan, , : 5 

Pile  sinkers:  Nos.  21,  61,  971,  981,  982,  983,  and  984 7 

Quarter  boats:  Store  boat  No.  13  and  oflfice  boat  Illinois 2 

Barges:  Nos.  153,  201,  205,  207,  208,  211,  214,  215,  219,  and  228 10 

Test  barge .* 1 

Small  sunk-deck  flat 1 

Calking  flat i 1 

Skiffs 53 

The  three  new  small  survey  steamers,  Mercury,  Venus,  and  Mars  were  received  at 
the  fleet  on  May  19,  1899. 

The  steamer  Mississippi  was  returned  to  the  fleet  on  July  21,  1899,  after  having 
been  repaired  at  K^kuk,  Iowa. 

The  steamer  Mississippi  left  Luxora,  Ark.,  where  it  was  employed  as  a  dredge 
tender,  on  October  20,  1899,  for  St  Louis,  Mo.,  to  prepare  for  a  semiannual  trip  of 
the  Mississippi  River  Commission.  The  boat  returned  to  the  fleet  on  December  20, 
1899,  and  dgain  left  for  St.  Louis  on  March  6, 1900;  after  making  a  round  trip  to  New 
Orleans,  La.,  with  the  Mississippi  River  Commission,  returned  to  the  fleet  on  March 
27,  1900. 

The  new  steamboats  Sachem  and  Choctaw  reported  for  duty  in  the  field  on  October 
12,  1899.  The  steamboats  Nokomis  and  Wynoka  arrived  at  the  fleet  on  December  4, 
and  the  Leota  on  December  20,  1899. 

The  steamer  Vidalia  and  the  test  barge,  having  been  condemned,  were  sold  at 
public  auction  on  June  15,  1899. 

The  dredge  Oamma,  steamer  Choctaw,  pile  sinker,  and  jjlunder  barge  left  the  fleet 
March  28,  1900,  for  work  in  Vicksburg  Harbor,  Mississippi,  having  been  temporarily 
transferred  to  Maj.  Thomas  L.  Casey,  Corps  of  Engineers. 

A  telephone  line  has  been  erected  from  the  fleet  to  and  across  the  Memphis  Rail- 
road Bridge  over  the  Mississippi  River,  where  connection  was  made  with  the  local 
telephone  company's  wires  in  Memphis,  and  a  telephone  has  been  placed  in  the  office 
on  tne  fleet. 

REPAIBS  TO  PLANT. 

Dredge  Alpha, — Only  such  repairs  were  made  to  this  dredge  as  were  necessary  to 
keep  it  afloat.  The  boat  was  used  during  the  5rear  as  a  machine  shop  and  quarters 
for  the  fleet  crew,  and  was  not  placed  in  commission  during  the  low- water  season. 
This  dredge  can  not  work  at  a  greater  depth  than  12J  feet  The  hull  was  built  in 
1893  and  has  never  been  repaired  below  the  water  line.  The  hull  must  be  repaired 
and  calk«l  during  the  commg  year. 

Dredge  Beta.— In  May,  1899,  the  construction  of  the  main  cabin  was  under  way. 
The  outside  of  the  cabin  had  been  painted.  Construction  of  cabin,  the  scraping  and 
painting  of  the  inside  of  the  air  chambers  of  the  floating  pipes,  and  repairs  to  machin- 
ery were  continued,  and  finished  in  the  early  part  of  July,  after  which  the  boat  was 
tested  at  the  head  of  Presidents  Inland  (232),  opposite  the  fleet  at  West  Memphis. 
After  completion  of  the  season's  work  general  repairs  to  machinery  were  commenced. 
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The  inside  of  the  cadns  of  each  pump  has  been  bored  out.  One  of  the  two  lines  of 
floating  pipe  has  been  hauled  out  on  the  bank,  repaired,  sand  blasted,  and  painted. 
The  work  of  increasing  the  buoyancy  of  the  floating  pipe,  by  the  addition  of  the  pon- 
tons of  the  dredge  Delta,  has  been  commenced.  Patterns  for  new  steel  liners  for  the 
blades  of  the  runners  of  the  pump  have  been  made.  The  compartments  in  the  hull 
are  being  cleaned  and  oiled. 

Dredge  Gamma, — Previous  to  the  dredging  season  new  cast-iron  liners  were  placed 
in  the  main  pump.  A  separator  was  placed  in  the  main  steam  pipe.  The  floating 
pipes  were  hauled  out  on  the  bank,  sand  blasted,  and  painted.  General  repairs  to 
furnaces  and  machinery  were  made  and  the  roof  was  pamted. 

While  the  dredge  was  at  work  at  Fleeces  Crossing,  m  the  middle  of  the  low-water 
season,  the  valve  seat  of  the  high-pressure  cylinder  was  found  to  be  badly  worn, 
probably  due  to  the  removal  of  water  from  the  steani  by  the  separator  mentioned 
above,  and  improper  lubrication  under  the  new  conditions.  The  cvlinder  was  taken 
to  a  machine  snop  in  Memphis,  Tenn.,  where  the  valve  seat  was  planed  down  and  a 
new  valve  put  in  place.  At  the  end  of  the  dredging  season  it  was  found  necessary  to 
a^n  plane  off  the  valve  seat,  and  a  new  seat  made  of  bronze  plate,  about  mne- 
sixteenths  inch  in  thickness,  held  in  place  by  studs,  has  been  made.  It  was  noted 
that  the  upper  edge  of  the  valve  seat  wore  more  rapidly  than  the  lower  edge.  This 
was  attributed  to  the  entry  of  live  steam  upon  the  edge  of  the  valve.  ^  bafile  plate,  to 
distribute  the  flow  of  the  steam  around  the  valve,  was  placed  in  the  valve  chest.  The 
high-pressure  eccentric  yoke  has  been  babbitted.  The  cast-iron  liners,  which  were 
badly  worn  b;^  last  season's  dredging,  have  been  replaced  by  new  ones,  and  the  diam- 
eter of  the  lining  has  been  extended  by  a  5-inch  nng  of  wrought  iron  on  each  side. 
New  cast-iron  furnace  door  liners  to  the  boilers  have  been  put  in  place  and  the  fur- 
naces rebuilt.  The  roof,  the  floor  of  the  cabin,  and  the  bouer-deck  guards  have  just 
been  painted.    The  compartments  of  the  hull  have  been  cleaned  and  oiled. 

Dredge  Delta. — ^At  the  oeginning  of  this  period  extensive  alterations  to  the  cabin 
were  nearly  completed.  This  work  was  finished  and  the  entire  boat  painted.  The 
cutter  shaft  was  found  to  be  bent.  It  was  taken  ashore,  heated,  and  straightened. 
The  suction-ladder  frame  was  strengthened  by  additional  straps  and  truss  rods.  The 
cutter-shaft  bearings  were  renewM.  Owine  to  the  delay  in  the  delivery  of  steel 
castings  this  boat  was  compelled  to  go  into  tne  field  for  work  with  the  old  sprocket 
chain.  During  the  dredging  season  a  new  steel  sprocket  chain  was  receiv^,  after 
which  very  little  dela^r  occurred  from  breaking  of  chain.  Since  the  dred^ng  season 
minor  repairs  to'macmnery  have  been  continued.  The  worn-out  casing  m  the  after 
part  of  the  pump  has  been  turned  out,  and  the  edges  of  the  flukes  of  the  pump  run- 
ner have  b^n  turned  off.  A  new  and  slightly  larger  piston  rod  for  the  low-pressure 
cylinder  has  been  made.  While  boring  out  the  eye  oi  the  piston  to  fit  the  new  rod 
a  large  blowhole  was  found,  which  so  weakened  this  part  of  the  piston  head  that  a 
new  one  has  been  ordered  from  the  builders  of  the  engine.  The  compartments  in  the 
hull  are  being  cleaned  and  oiled. 

Dredge  Epgilon. — Previous  to  the  dredging  season  the  main-pump  casing  was  bored 
out  and  new  throat  connections  to  the  suction  elbows  put  in  place.  A  set  of  circular 
steel  liners  was  bolted  on  the  inside  of  the  casing  of  the  main  pump.  The  inside  of 
the  air  chambers  of  the  floating  pipes  was  scraped  and  painted.  A  set  of  strainers 
was  placed  in  the  suction  of  the  main  pump,  consisting  of  inch  rods  of  iron  placed 
horizontally  across  the  mouth  of  the  suction  pipe.  Tne  machinery  in  general  was 
overhauled.  Since  the  dredging  season  the  weighing  apparatus  in  the  discharge  pipe 
of  the  main  pump  has  been  replaced  by  a  solid  nveted  pipe.  A  new  whistle  has  been 
made.  The  pump  runner  was  found  to  be  badljr  worn,  and  a  new  runner  of  the 
inclosed  type  will  be  made.  A  new  set  of  liners  is  now  being  put  in  place  on  the 
inside  of  tne  casing  of  the  pump.  The  compartments  in  the  hull  are  also  being  cleaned 
and  oiled. 

Dredge  Zeta. — Previous  to  the  dredging  season  the  machinery  was  overhauled.  The 
main  pump  was  bored  out  and  a  new  throat  piece  made  for  connecting  the  pump  cas- 
ing to  the  suction  elbows.  A  set  of  steel  liners  was  placed  on  the  inside  of  the  casing 
of  the  pump.  Strainer  rods  were  placed  in  the  suction  head  in  the  same  manner  as 
on  the  Epsilon.  Since  the  completion  of  work  in  the  field  the  cabin  over  the  boilers 
has  been  shored  up  and  the  wooden  stanchions  at  the  after  end  of  the  boilers  replaced 
by  iron  pipe.  The  weighing  apparatus  in  the  discharge  pipe  to  the  main  pump  has 
been  replaced  by  a  solid  riveted  pipe.  The  pump  runner  has  been  removea  from  the 
shaft,  as  it  w£U9  found  to  be  badly  worn,  and  a  new  one  will  be  cast.  A  new  set  of 
liners  for  the  inside  of  the  casing  of  the  pump  is  now  being  put  in  place.  The  fly 
wheels  have  been  removed  preparatory  to  replacing  the  eccentrids,  which  were 
cracked  during  field  operations.  The  compartments  in  the  hull  have  been  cleaned 
and  oiled. 
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Steamer  3ff««i«»ippi.— During  the  dredging  season,  while  towing  the  dredge  EptXlon 
and  its  outfit  up  tne  river,  the  crank  pin  on  the  starboard  side  broke  off.  The  piflton 
head  and  cross  head  went  forward  and  broke  both  cylinder  heads.  Repairs  were 
made  at  a  machine  shop  in  Memphis,  Tenn.  After  the  dredging  season  was  over  Uie 
boat  was  laid  up  with  the  fleet  at  West  Memphis,  Ark.,  and  the  following  repairs 
have  been  made:  Wheel  thoroughly  overhauled;  main  deck  repaired;  new  nosing  all 
around;  three  new  fenders;  the  outaideof  the  boiler  deck,  main  deck,  and  outside  of 
hull  have  been  painted;  additional  drains  placed  in  the  heating  apparatus,  and  new 
canvas  has  been  laid  on  the  roof  of  the  pilot  house,  texas,  hurricane-roof  skylight, 
and  hurricane  roof. 

Steamer  Minnetonka. — Minor  repairs  were  'made  to  the  wheel  and  the  port  guard 
previous  to  the  dredging  season.  Repairs  have  just  been  commenced  to  the  star- 
t)oard  guard,  and  the  wheel  is  being  rebuilt. 

Steamer  Search, — This  boat  was  hauled  out  on  the  bank  in  May,  1899.  The  hull 
was  thoroughly  overhauled  and  calked,  and  was  painted  above  the  water  line. 
New  cylinder  timbers  and  new  rudders  were  built  A  large  number  of  the  tim- 
bers in  the  frame  of  the  boat  were  replaced  by  new  ones.  The  boat  was  launched 
July  22,  1899.  The  furnaces  were  repaired  and  the  roof  painted.  Since  the  close  of 
field  operations  a  new  wheel  hap  been  built  and  the  furnaces  again  repaired.  New 
plungers  for  the  doctor  have  been  made,  and  the  cabin  is  now  being  pamted. 

Steamer  Patrot, — New  pitmans  were  made  for  this  boat  and  the  deck  and  ^piards 
calked.  Minor  repairs  were  also  made  to  the  wheel  and  new  dunnage  laid  m  the 
forward  coal  bunker. 

Steamer  Vvlcan. — This  boat  was  hauled  out  on  the  bank  in  December,  1899.  The 
hull  was  sand  blasted  and  painted  and  machinery  overhauled.  The  shaft  was  found 
to  be  cracked  in  the  port  journal,  and  a  new  one  has  been  received,  ready  to  be  put 
in  place.  One  of  the  lai^ge  feed  pumps  from  the  dredge  Alpha  and  the  dynamo  and 
drop  light  of  the  steamer  Search  were  placed  on  board  while  being  used  as  a  fleet 
tender  during  the  hi^h-water  season. 

Steamer  Venus. — Mmor  repairs  were  made  to  the  machinery  and  wheel.  The  hull 
was  cleaned  and  oiled  with  raw  linseed  oil. 

Steamer  Mars. — Minor  repairs  have  been  made  to  this  boat  while  in  service.  The 
hull  has  been  thoroughly  cleaned  and  oiled  with  raw  linseed  oil.  The  boiler  ia 
bein(^  turned  around  and  placed  farther  aft,  so  as  to  admit  of  the  construction  of  a 
sleeping  and  drafting  room  forward,  which  will  better  adapt  the  boat  for  survey 
work. 

Steamer  Mercury. — New  stocks  of  extra  heavy  4-inch  pipe  were  made  for  the  rudders 
of  this  boat.    A  burst  feed  pump  was  repairea. 

Pile  sinkers. — The  hulls  and  machinery  have  received  minor  repairs. 

New  steamers. — Sachem^  Choctaw^  Wynoka^  Nokomis^  and  Leoia,  Minor  repairs  to 
wheels  and  pipe  fittings  have  been  made.  The  steam  steering  apparatus  has  been 
installed  on  the  Leota. 

Qvarterboai  No.  IS. — ^This  boat  was  allowed  to  go  aground  during  the  hiffh  staee  of 
river  in  April,  1899.  The  hull' was  thoroughly  repaired  and  calked  ana  the  boat 
launched,  after  which  it  was  fitted  up  with  snelves  and  a  freight  elevator,  to  be  used 
as  a  store  boat. 

Quarterboat  Illinois. — Minor  repairs  have  been  made  to  the  roof. 

Skiffs.— The  small  boats  of  the  fleet  were  overhauled  and  painted  just  previous  to 
the  commencement  of  the  dredging  season. 

Sand-blast  apphratus. — ^This  plant  has  been  transferred  from  pile  sinker  No.  983  to 
the  steamer  lenus.  The  steam  valve  and  valve  seat  of  the  air  compressor  have  been 
planed  off.  The  steam  cylinder  has  been  bored  out  and  a  new  set  of  packing  rings 
made  for  the  steam  piston. 

DREDGING    OPERATIONS. 

The  work  done  by  the  dredge  fleet  during  the  low-water  season  of  1899  consisted 
of  maintaining  a  navigable  clmnnel  9  feet  m  depth  in  the  Mississippi  River  from 
the  Head  of  tne  Passes  to  the  mouth  of  the  Ohio  River  at  Cairo,  111.  This  portion 
of  the  river  was  divided  into  three  districts.  The  upper  district  extended  from  Cairo, 
111.,  down  to  and  including  Miss  Hickmans  Crossing  (131^.  The  middle  district 
extended  from  Miss  Hickmans  Crossing  down  to  and  incluuing  the  chute  of  Island 
40  (213).  The  lower  district  extended  from  Island  40  downstre^pi  as  far  as  any 
work  was  found  necessary.  Each  of  these  districts  was  constantly  patrolled  by  the 
survey  parties  on  small  steamers,  and  surveys  were  made  of  all  bars  where  dredging 
was  required  or  it  was  thought  likely  that  dredging  might  be  required. 

The  survey  party  in  the  upper  district  was  quartered  on  the  steamer  Patrol  until 
the  latter  part  of  the  season,  when  it  was  replaced  by  the  steamer  Mars.    The  survey 
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party  in  the  middle  district  was  quartered  on  the  steamer  Vulcan^  and  that  in  the 
lower  district  on  the  steamer  Venus,  The  steamer  Search  was  used  as  an  inspection 
boat  for  the  superintendent  of  dredging  operations.  A  constant  patrol  of  the  river 
and  inspection  of  the  work  of  the  dredges  was  made  with  this  boat  No  work  was 
found  necessary  below  Cypress  Bend  (426).     . 

In  the  latter  part  of  October  pilots  r^orted  shoal  water  at  lUawara  (564).  Paw 
Paw  (588),  Foras  (710),  and  Red  River  (764)  crossings.  An  examination  and  sur- 
vey at  each  place  snowed  depths  of  at  least  9  feet.  The  pilots  did  not  know  just 
where  the  deepest  water  was  located.  These  channels  were  buoyed,  and  no  further 
trouble  occurred  on  the  lower  river. 

After  the  close  of  the  dredging  season,  when  the  river  had  commenced  to  rise,  a 
survey  party  was  organized  on  bDanl  the  steamer  Search  and  a  survey  of  all  dredgied 
channels  made.  Tracings  of  all  surveys  made  during^  the  dredging  season  by  the 
different  parties  have  been  transmitted  to  vour  office.  Frequent  reports  of  the 
depths  of  the  crossings  and  the  nilots'  marks  for  running  the  crossings  were  made  to 
the  pilots'  associations  and  local  steamboats.  Dredged  channels  and  other  narrow 
places  in  the  river  were  buoved  with  black  and  red  k^  buoys,  black  buoys  being 
placed  on  the  right-hand  siae  of  the  channel  and  red  ones  on  the  left-hand  side. 

Only  five  dredges  were  put  in  commission  for  the  season's  work,  the  Alpha  being 
held  at  the  fleet,  to  be  placed  in  commission  only  in  case  of  emergency.  As  the  five 
dred^  in  the  field  were  verv  successful  in  keeping  open  for  navigation  all  shoal 
crossings,  the  Alpha  remained,  at  the  fieet  during  the  entire  season.  All  the  plant 
emploved  during  the  season  was  the  property  of  the  United  States  with  the  excep- 
tion of  the  steamer  Fred  Hariwegy  which  was  chartered  from  August  8  to  November 
20,  1899,  at  $40  per  day,  making  the  total  charter  money  $4,200.  Owing  to  a  lack 
of  towboats  dunng  the  early  part  of  the  season,  the  dredges  were  not  accompanied 
by  the  same  steamers,  the  tenders  being  constantly  changed  from  one  dredge  to 
another. 

DESCRIPTION  OF  WORK  BY   DREDGES. 

Dredge  Beta. — ^As  this  dredge  can  excavate  to  a  greater  depth  (20  feet)  than  any  of 
the  other  dredges,  it  was  placed  in  commission  to  commence  work  when  there  was 
still  considerable  depth  in  the  channels.  Examination  indicated  that  the  first  shoal 
would  occur  at  Fleeces  Crossing  (243). 

The  dredge  Beta  and  accompanying  plant,  in  tow  of  the  steamer  Misgissippi,  left 
the  dredge  fleet  at  West  Memphis,  Ark.  (232),  at  10  a.  m.  August  2,  1899,  and 
arrived  at  Fleeces  Crossing  at  12.30  p.  m.  the  same  day  and  commenced  dredging  at 
7.30  p.  m.  Various  delays  occurred  in  the  work  at  this  place,  owing  to  the  extreme 
hot  weather  and  the  sickness  of  the  crew.  It  was  only  possible  at  times  to  get 
laborers  |uid  firemen  enough  to  run  one  of  the  main  pumps.  On  August  11  one  of 
the  piston  rods  on  the  starTx>ard  engine  became  heated,  and  the  rod  and  glands  were 
so  badly  scratched  that  they  were  taken  to  Memphis,  Tenn.,  the  rod  turned  off  and 
the  glands  rebushed.  The  accident  did  not  delay  the  work,  as  it  was  impossible, 
both  before  and  after  the  accident,  to  hire  sufficient  men  to  handle  the  fuel. 

On  August  24  work  on  this  bar  by  the  dredce  Beta  was  stopped,  as  the  upper  end 
of  the  channel  had  been  sufficiently  deepened,  and  there  was  not  room  enough  at 
the  lower  end  of  the  channel  for  two  dredges  to  work  advantageously,  the  Gamma 
having  been  placed  at  this  bar  to  assist  the  Beta.  The  Beta  was  tied  up  to  the  bank 
to  await  a  lower  stage  of  river  and  clean  boilers,  after  which  the  dredge  was  moved 
to  Presidents  Island  and  was  anchored  in  position  in  this  crossing  on  August  28. 
Dredging  was  commenced  at  2  p.  m.  the  same  day.  Considerable  delay  was  occa- 
sioned by  the  necessary  removal  of  large  quantities  of  drift,  coal,  and  lignite  from  the 
suction  heads  and  the  pulling  down  of  head  piles,  owing  to  the  great  strain  neces- 
sary to  be  put  on  the  head  cables  on  account  of  the  swift  current  and  compact  mate- 
rial of  which  the  bar  is  composed.  The  dredging  necessary  at  Presidents  Island  was 
finished  at  8  a.  m.  September  3,  ana  the  entire  outfit,  in  tow  of  the  steamer  Minne- 
tonka,  left  at  1  p.  m.  that  day  for  Cherokee  Crossing  (90) .  The  movement  of  the 
tow  was  necessarily  slow  on  account  of  the  swift  current  and  trouble  experienced  in 
mounting  the  reefs  with  so  large  a  tow,  it  being  necessary  to  double-trip  three  of  the 
crossings.  In  mounting  the  reef  at  Miss  Hickmans  Crossing  (131)  the  spud  was 
•droppea  to  keep  the  dredge  from  swinging  into  shoal  water  and  to  straighten  up  the 
tow  m  the  direction  of  the  current.  The  spud  was  fractured  at  a  point  7  feet  from 
the  lower  end,  and  was  Afterwards  cut  off  at  this  place. 

The  tow  finally  arrived  at  Cherokee  Crossing  on  September  9,  and  actual  dredging 
commenced  at  1.10  p.  m.  the  next  day,  assisting  tne  dredge  EpsUoriy  which  had 
already  commenced  work. 

At  2.30  a.  m.  September  13  the  port  line  of  discharge  pipe  became  overloaded 
with  sand,  sunk,  and  capsized.    The  dredge  was  shut  down  and  moved  out  to  the 
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side  of  the  channel  while  the  pontons  were  being  raised  and  turned  over.  These 
repairs  were  finished  on  September  16,  and  dredging  again  commenced  at  7.45  a.  m. 
the  same  dajr.  The  work  necessary  was  finished  at  10  a.  m.  September  18,  and  the 
dredge  was  tied  up  to  the  bank  at  Atkinson's  field,  near  Cherokee  Crossing,  to  await  a 
lower  stage  of  water.  While  tied  up  to  the  bank  the  plates  on  the  blades  of  the  pump 
runner  were  set  out,  so  as  to  decrease  the  clearance  between  the  blades  and  the  pump 
casing.  About  the  10th  of  October  shoal  water  commenced  to  develop  at  Point  Pleasant 
(79) ,  m  the  vicinity  of  the  experimental  dikes.  The  dredge  Beta  left  Cherokee  Cross- 
ing on  October  12  and  commenced  dredging  at  2.30  p.  m.  the  same  day  on  the  Point 
Pleasant  shoal.  Work  made  good  progress  at  this  bar,  with  the  exception  of  addi- 
tional time  required  in  dropping  back  to  commence  the  cuts.  Owing  to  a  cross  cur- 
rent setting  around  under  the  point  of  a  reef  at  the  upx>er  end  of  the  cuts,  the  dredge 
would  fioat  aground  and  have  to  be  pulled  into  the  channel  by  side  lines  or  the 
steam  tender.  Dredging  was  stopped  at  4.30  p.  m.  October  16,  as  there  was  a  9-foot 
channel  throughout  the  entire  length  of  the  dredged  cuts.  The  constant  encroach- 
ment of  the  reef  into  the  dredged  channel  caused  the  position  of  the  main  cuts  to  be 
made  each  time  lower  down  on  the  bar.  It  was  final!  v  found  necessary  to  dredge 
over  the  extreme  west  end  of  the  1898  dike,  portions  of  which  were  removed  by  the 
use  of  a  pile  sinker  dragging  an  anchor  through  the  dike.  On  November  18  it  waa 
found  necessary  to  shut  the  Beta  down  on  account  of  the  failure  of  the  contractoi*  to 
deliver  Pittsburg  coal,  this  kind  of  fuel  being  necessary  for  this  dredge.  As  the 
dredge  Epgilon  had  finished  the  work  at  Cherokee  Crossing  and  could  bum  a  cheaper 
kind  of  coal,  which  was  obtainable,  it  was  moved  from  Cherokee  Crossing  to  Point 
Pleasant,  and  on  November  10  the  Beta  left  for  West  Memphis,  Ark.,  to  go  into 
winter  quarters  with  the  fleet  at  that  place.    It  arrived  there  on  November  13, 1899, 

Dredge  Gamma. — This  dredge  was  placed  in  commission,  and  on  August  12,  1899. 
left  the  fleet  at  West  Memphis,  Ark.,  and  arrived  at  Fleeces  Crossing  at  4.40  p.  m. 
the  same  day,  and  commenced  dredging  at  10  p.  m.,  assisting  the  dredge  Beta  in  the 
work  at  this  place.  Only  600  feet  of  dischar^  pipe  were  in  use,  owing  to  the  lack 
of  rubber  joints.  Work  continued  without  serious  delay  until  August  26,  when  the 
dredge  was  anchored  at  the  side  of  the  channel  to  clean  boilers,  make  a  few  needed 
repairs,  and  to  see  what  effect  the  swift  current  would  have  in  widening  and  deepen- 
ing the  cuts  after  the  removal  of  the  dredges.  Upon  examination  of  the  machinery 
it  was  found  that  the  high  pressure  valve  and  valve  seat  were  so  badly  scratched  that 
it  was  necessary  to  order  a  new  valve  from  the  makers  of  the  engine  and  take  the 
cylinder  to  Memphis  to  have  the  valve  seat  planed  down.  The  dredge  was  there- 
fore moved  to  Memphis,  Tenn.  (230),  while  making  the  repairs.  The  repairs  were 
finished  and  the  engine  tested  on  September  7,  and  the  next  day  the  dredge  left 
Memphis  and  returned  to  Fleeces  Crossing,  and  dredging  was  commenced  at  5.30  p.  m. 
on  that  day.  The  long  and  tortuous  channel  dredged  by  the  Beta  and  Gamma  had 
been  obstructed  by  the  grounding  of  a  packet  boat  near  its  head,  and  a  new  middle 
channel  was  chosen  for  improvement  at  this  time.  Work  continued  until  September 
15,  when  a  new  channel  9  leet  in  depth  had  been  made,  and  the  plant  was  tied  up  to 
the  bank  at  the  upper  end  of  the  crossing  to  await  a  lower  stage  of  river. 

Pilots  on  packet  ooats  at  the  lower  portion  of  the  river  reported  shoal  water  on 
four  bars  between  Fleeces  Crossing  (243)  and  Red  River  Landing  (766);  therefore 
the  dredge  Gamma  left  Fleeces  Crossing  on  October  24  and  proceeded  down  the  river 
until  shoal  water  was  encountered.  Examination  of  the  river  below  gave  a  depth  of 
9  feet  over  all  bars.  At  Cypress  Bend  (426)  the  channel  was  9  feet  in  depth,  but  some- 
what crooked  and  narrow.  Dred^ng  at  Cypress  Bend  wab  commencea  at  1.40  p.  m. 
on  October  29  and  continued  until  5.15  a.  m.  November  4,  when  an  excellent  chan- 
nel 9i  feet  in  depth  had  been  dredged.  The  plant  was  then  tied  up  to  the  bank  to 
await  a  lower.stage  of  river. 

On  November  7  the  Gamma  departed  upstream,  and  at  Beiths  Crossing  (366)  a 
narrow  channel  9  feet  in  depth  was  found  along  the  right  bank.  A  new  channel  was 
dredged  down  the  left  bank  by  the  dredge  Gamma^  commencing  at  8  p.  m.  on  Novem- 
ber 9  and  finished  at  3.20  a.  m.  November  14.  A  survey  was  then  made  and  the  new 
channel  was  found  to  be  narrow  at  its  extreme  upper  end.  Dredging  was  again  com- 
menced by  the  Gamma  at  11.30  a.  m.  November  15,  and  the  work  necessary  was  fin- 
ished at  9.45  p.  m.  the  next  day. 

As  no  other  shoal  water  had  developed  in  this  part  of  the  river,  the  Gamma  left 
Beiths  (366)  for  winter  quarters  and  joined  the  fleet  at  West  Memphis,  Ark.,  Novem- 
ber 20,  1899. 

Dredge  Defta.— This  dredge  was  placed  in  commission  and  left  the  fleet  at  West 
Memphis,  Ark.  (232),  on  the  afternoon  of  August  9,  1899,  being  towed  by  the 
steamers  Minnelonka  and  Mvfsissippi.  The  Delta  arrived  at  Islffhd  34,  which  was  the 
only  shoal  that  would  apparently  develop  in  the  vicinity  selected  for  this  dredge  to 
work,  at  11.15  a.  m.  August  11.     Dredging  was  not  commenced  until  3.10  p.  m. 
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August  12,  owing  to  trouble  with  jet  pump  on  pile  sinker  and  blowing  out  of  steam 
gaskets  on  the  dredge.  Dredging  continued  with  various  delays,  due  to  the  bursting 
of  rubber  joints  on  the  dischai;ge  pipe  and  the  slipping  ahead  of  the  discharge  j^ipes 
in  the  pontons,  as  well  as  the  breakmg  and  slipping  of  links  of  the  sprocket  chain  of 
the  cutter  machinery.  On  August  15  several  hnks  of  the  sprocket  chain  were  lost  in 
the  river,  and  it  was  not  possible  to  continue  work  until  repairs  were  made.  The 
dredge  was  therefore  tied  up  to  the  bank  until  August  20,  when  dredging  was  again 
commenced  at  4.45  p.  m.  Tne  old  steel  links  continued  to  delay  the  work  by  becom- 
ing unhooked  while  in  operation,  and  on  August  25  so  many  links  were  lost  that  it 
was  neo^ssary  to  stop  work  until  new  links  could  be  made.  Each  of  the  new  links 
was  constructed  of  a  IJ-inch  pin  and  two  car-coupling  links. 

Work  was  resumed  at  12.15  a.  m.  August  31,  and  continued  without  serious  delay 
until  September  7,  when  the  work  necessary  at  this  place  was  finished,  and  the  boat 
was  tied  up  to  the  bank  to  await  developments  in  the  channel.  During  this  period 
extensive  repairs  were  made  to  the  cutter  machinery. 

A  survey  of  the  upper  end  of  the  channel  showed  that  a  large  ridge  had  formed 
nearly  across  the  channel,  above  where  any  previous  dredging  had  been  necessary, 
and  at  4.10  p.  m.  September  11  the  dredge  was  acain  placed  m  position  to  remove 
tkis  ridge.  A  channel  was  dredged  through  this  lump  by  3  p.  m.  September  13,  and 
the  plant  left  Island  34  the  next  morning  for  Graves  Bayou  (250),  where  shoal  water, 
9  feet  in  depth,  had  conmienced  to  develop.  The  Delia  arrived  at  Graves  Bayou  on 
September  15.  Upon  examination  it  was  found  that  a  new  middle  channel  had  devel- 
oped, with  a  depth  of  10  feet,  and  the  swift  current  was  rapidly  increasing  both  its 
width  and  depth.  No  work  being  necessary,  the  dredge  was  tied  up  to  the  bank  to 
await  a  lower  stage  of  river. 

On  September  17  the  Delta  was  moved  to  Memphis,  Tenn.  (230),  for  convenience 
in  making  some  repairs  to  the  cutter  machinery. 

Shoal  water  commenced  to  develop  at  the  upper  end  of  the  channel  at  Island  34 
(179)  about  the  middle  of  October,  and  the  dredge  Delia  left  Memphi's  on.  October 
19  and  arrived  at  Island  34  on  October  21,  and  commenced  dredgmg  at  3.45  a.  m. 
October  22.  The  work  necessary  at  this  bar  was  finished  on  October  25,  after  the 
usual  delays  in  repairs  to  the  cutter  machinery.  The  plant  was  tied  up  to  the  bank 
to  await  a  lower  stage  of  river. 

•  As  no  other  shoali  developed  in  this  portion  of  the  river,  the  Delia  left  Island  34 
on  November  16,  and  was  tied  up  in  winter  quarters  with  the  fleet  at  West  Memphis, 
Ark.,  on  November  17,  1899. 

Dredge  EpsUon. — This  dredge  was  placed  in  commission  and  left  West  Memphis, 
Ark.,  on  August  15,  1899,  in  tow  of  the  steamer  Misgimppi,  for  Miss  Hickmans  Cross- 
ing (131). 

On  August  16,  while  in  the  chute  of  Island  40  (213) ,  the  steamer  Mississippi  broke 
its  starboard  wrist  pin  and  the  tow  was  anchored  by  means  of  the  spud,-  tne  Missis- 
sippi returning  to  Memphis  for  repairs,  using  one  engine.  The  steamer  Mmnetonka 
was  sent  to  the  Epsilon  at  Island  40,  and  left  with  the  dredge  in  tow  at  4.15  p.  m. 
August  17,  and  arrived  at  Miss  Hickmans  Crossing  August'  19.  It  was  necessary  to 
send  the  towboat  to  New  Madrid,  Mo.  (70),  for  a  barge  of  coal,  and  dredging  was 
not  commenced  until  8.30  p.  m.  August  21.  Dredging  continued  without  serious 
delay  until  the  completion  oi  the  work  at  10  a.  m.  September  1. 

The  Epsilon  was  moved  to  Cherokee  Crossing  (90)  by  the  steamer  Mississippi  in 
two  tows,  the  last  tow  arriving  at  Cherokee  at  11  a.  m.  September  4.  Only  one 
head  pile  was  sunk  that  day,  owing  to  the  breaking  down  of  the  jet  pump  on  the 
pile  smker.  Repairs  were  finished  and  dredging  commenced  at  12.30  a.  m.  Septem- 
ber 5,  and  continued  without  serious  delay.  During  the  wolrk  at  this  bar  it  was 
foimd  that  the  edges  of  the  blades  of  the.  pump  runner  were  so  worn  that  over  three- 
fourths  of  an  inch  clearance  existed  between  tne  blades  and  the  pump  casing.  Pieces 
of  rubber  joints  were  bolted  on  to  the  faces  of  the  blades  of  the  runner,  of  such  size  as 
to  touch  both  sides  of  the  casing  of  the  pump.  This  change  doubled  the  delivery 
head  when  running  at  the  same  number  of  revolutions  as  before,  and  very  materially 
increased  the  output  of  the  dredge. 

The  work  necessarv  at  this  bar  was  finished  at  5.30  a.  m.  September  22,  and  the 
boat  was  tied  up  to  tne  bank  to  await  a  lower  stage  of  river.  On  September  28  it 
was  foimd  that  a  shoal  had  developed  in  the  central  portion  of  the  dredged  channel 
at  Cherokee  Crossing,  over  which  there  was  only  a  depth  of  9  feet,  and  on  the  after- 
noon of  September  28  the  Epsilon  commenced  the  removal  of  this  shoal.  Work 
continued  until  1  p.  m.  October  6,  when  the  shoal  was  removed  and  the  dredge  tied 
to  the  bank  to  await  developmenta  in  the  channel. 

At  6  p.  m.  November  4  dredging  was  again  commenced  on  a  Imnp  which  had 
formed  at  the  lower  end  of  the  channel.  This  work  waa  finished  at  11.15  a.  m. 
November  6.    The  boat  was  then  tied  up  to  the  bank  to  await  a  lower  stage  of  river 
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On  November  11  the  Epsilon  was  moved  to  Point  Pleasant,  Mo.  (79),  to  continue 
the  work  of  the  dredge  ^eta.  Actual  dredging  was  commenced  at  6  p.  m.  on  that 
day,  and  continued  without  serious  delay  until  6  a.  m.  November  17,  when  a  good 
channel  9  feet  in  depth  had  been  made. 

As  no  further  work  seemed  necessary,  on  November  26  the  dredge  left  Point  Pleas- 
ant for  winter  quarters  at  the  fleet  at  West  Memphis,  Ark.,  arriving  on  November 
28,  1899. 

Bridge  Zeta. — ^This  dredge  was  the  last  one  placed  in  commission.  It  left  the  fleet 
at  West  Memphis  at  6.15  a.  m.,  August  26,  1899,  in  tow  of  the  steamer  Afinn€fan*a. 
The  dredge  arrived  at  Luxora,  Ark.  (163),  wher^  dredging  was  deemed  nocesBary, 
at  5.25  p.  m.,  August  27,  and  anchored  tne  tow  in  the  channel  by  means  of  the  spud. 
The  head  piles  were  set  and  actual  dredging  commenced  at  10  p.  m.  on  that  day. 
The  sand  on  this  bar  is  medium  fine,  with  some  gravel.  The  floating  pipes  were 
easily  clogged,  and  on  two  occasions  the  pipes  became  so  clogged  with  sand  that  the 
pump  failed  to  have  an  opening  for  delivery,  and  on  account  of  nondelivery  lost  its 
vacuum;  and  it  was  necessary  to  shut  down  the  dredge,  uncouple  the  pipes,  reprime 
the  pump,  and  wash  out  the  sand  from  the  suction  and  discharge  pipes  withm  the 
dreage. 

The  dredge  was  shut  down  from  10  p.  m.,  August  30,  to  2.30  p.  m.,  August  31,  on 
account  of  failure  of  contractor  to  deliver  coal.  Tne  Zeta  worked  without  the  services 
of  a  tender,  owing  to  the  small  number  of  towboats  available,  the  survey  boat  Vuloan 
being  in  the  vicmity  to  render  temporary  assistance.  Work  continued  without 
serious  delay  until  4.30  p.  m.,  September  7,  when  the  plant  was  shut  down  to  clean 
boilers,  and  the  dredge  was  anchored  out  to  one  side  of  the  channel. 

At  11.55  p.  m.,  September  8,  the  boilers  having  been  cleaned,  dredging  was  again 
commenced,  and  made  good  progress  until  6.30  p.  m.,  September  12,  when  the  work 
necessary  at  this  place  was  finished  and  the  dredge  was  anchored  to  one  side  of  the 
channel  to  await  a  lower  stage  of  river.  During  this  period  rubber  plates  were  placed 
on  the  blades  of  the  runner  of  the  pump  on  account  of  the  clearance  between  the 
edges  of  the  worn  blades  and  the  casing. 

At  11.15  p.  m.,  September  22,  work  was  again  commenced  in  the  upper  end  of  the 
dredged  channel  at  Luxora  and  continued  without  serious  delay  until  8.50  a.  m., 
September  25,  when  the  towboat  /ay  Pattoriy  with  a  rait  of  logs,  floated  down  against 
the  head  piles  and  pile  sinker.  The  raft  broke  the  head  line  between  the  pile  sinker 
and  the  head  pile,  which  forced  the  pile  sinker  downstream.  A  line  was,  however, 
attached  from  the  top  of  the  leads  to  the  pile,  which  pulled  the  leads,  with  three  piles 
lashed  thereon,  overboard.  The  dredge  was  then  tied  up  to  the  bank  and  the  steamer 
Mississippi  sent  to  Memphis  to  report  the  accident.  The  pile  sinker  of  the  dredge 
Delta  was  sent  to  Luxora,  in  tow  of  the  steamer  Mississippiy  and  the  inspection 
steamer  Search^  with  the  carpenters  of  the  dredges  Gamma  and  Delta  and  such  mate- 
rial as  could  be  obtained,  arrived  at  Luxora  the  next  day.  The  broken  leads  and 
the  three  piles  were  taken  out  of  the  river  by  the  assistance  of  the  diving  outfit,  and 
temporary  leads  were  constructed  on  the  pile  sinker. 

Dredging  was  resumed  in  the  channel  at  Luxora  at  10.30  a.  m. ,  September  28.  The 
work  necessary  to  be  done  at  this  time  was  finished  at  4.30  a.  m.,  October  3,  and  the 
plant  was  anchored  in  the  secondary  channel,  opposite  Elmont  Landing,  so  as  to 
retard  the  flow  of  water  and  cause  a  deposit  in  this  secondary  channel  and  increase 
the  flow  of  water  through  the  dredged  cnannel. 

On  October  10  the  dredge  was  moved  to  the  crossing  known  as  Osceola  Bar  (164), 
to  deepen  the  channel  at  that  place.  Actual  dredging  was  commenced  at  noon  on 
that  day.  At  11.45  a.  m.,  October  12,  the  dredge  was  shut  down,  as  the  work  neces- 
sary at  this  place  was  finished,  and  iheZeta  was  moved  to  Luxora,  where  a  lump  had 
commenced  to  form  in  the  central  portion  of  the  dredged  channel  at  that  place. 
Actual  dredging  was  commenced  at  9.45  a.  m.,  October  13.  At  2.30  p.  m.,  October 
17,  the  plant  was  again  anchored  in  the  secondarv  channel  at  Luxora,  as  the  work 
necessary  to  be  done  in  the  dredged  channel  had  been  finished. 

On  October  24  the  dredge  was  moved  to  Fletchers  Landing,  at  the  lower  end  of 
Gold  Dust  Crossing  (158).  When  enroute,  and  while  the  main  engines  of  the  Zeta 
were  turned  over  to  warm  them  up  preparatory  to  the  commencement  of  work,  the 
port  eccentric  yoke  broke.  The  eccentrics  on  both  sides  were  found  to  be  cracked, 
and  they  were  strengthened  with  wrought-iron  bands.  The  broken  eccentric  yoke 
was  sent  to  Memphis  and  a  new  one  ca^.  Repairs  were  finished  and  dredging  com- 
menced at*  the  lower  end  of  Gold  Dust  Crossing  at  11.45  a.  m.,  October  29,  and  con- 
tinued with  excellent  success  until  10  a  m.,  November  2,  when  the  work  required 
was  finished. 

The  Zeta  was  anchored  in  the  secondary  channel  at  Luxora,  Ark.,  to  await  a  lower 
stage  of  river.  On  November  4  it  was  found  that  the  channel  at  Luxora  (162)  had 
narrowed  near  its  central  portion,  and  dredging  was  commenced  at  2.30  p.  m.  on 
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that  day.  On  November  8  the  shoal  had  been  removed  and  the  plant  was  again 
anchored  in  the  secondary  channel.  On  November  26  the  Zeta  depturted.  for  winter 
quarters  at  West  Memphis,  Ark.,  arriving  at  that  place  the  next  day. 

CONDmONS  OF  CHANKBL8   AND  RBBUUTB  OF  WORK. 

Poird  Pleasant  (79), — At  this  place  the  deepest  part  of  the  low- water  channel  was 
down  the  left  snore,  through  the  experimental  dikes,  along  down  close  onto  the 
head  of  what  is  called  Phillipe  Towhead,  which  deflects  the  channel  over  to  the 
right-hand  shore  at  Lees  Tending.  The  experimental  dikes  had  been  constructed 
in  1898  to  deflect  the  current  over  to  the  right  bank  and  save  the  caving  on  the  head 
of  Phillipe  Towhead,  and  also  to  prevent  the  possibility  of  the  channel  going  to  the 
left  of  the  towhead. 

During  the  low-water  season  of  1899  these  dikes  were  extended  and  increased  in 
number  for  the  same  purpose.  As  the  river  commenced  to  fall  it  became  necessary 
for  the  steamboats  to  go  verv  close  to  the  ends  of  the  dikes  in  order  to  keep  in  the 
channel.  The  construction  of  these  dikes  formed  a  secondary  channel  at  the  place 
desired,  but  the  depth  was  not  at  all  times  suf^cient  for  heavilv  loaded  boats, 
although  at  all  times  there  was  sufficient  water  through  the  original  channel.  This 
channel  was  not,  however,  used  b^  heavily  loaded  boats  on  aocount  of  its  obstruction 
by  the  dikes.  While  there  was  still  a  navigable  depth  through  the  original  channel, 
it  was  decided  on  the  12th  of  October  to  commence  dredging  in  the  secondary  chan- 
nel, to  assist  the  dikes  in  the  change  desired.  There  was  no  choice  in  the  location 
of  the  cuts;  it  was  simplv  necessary  to  deepen  this  secondary  channel.  The  work 
was  not  located  from  a  dredging  point  of  view^ — that  is,  where  a  channel  could  be 
easiest  made — ^but  to  assist  the  dikes  in  doing  the  work  according  to  the  j^lan  under 
which  they  were  constructed.  The  end  of  5ie  lower  1899  dike  was  earned  out  to 
the  deepest  portion  of  the  channel  and  opposite  to  a  bluff  reef  coming  in  from  the 
right-hand  shore.  As  the  river  continuea  to  fall  this  reef  continued  to  work  down- 
stream, and  it  became  necessary  to  continually  cut  off  the  end  of  this  reef  and  at  the 
same  time  move  the  position  of  the  dredged  cuts  lower  down  on  the  bar. 

The  work  at  this  place  was  made  successful  in  its  results  only  by  the  repeated 
reopenin|^  of  the  channel.  Had  the  cuts  been  located  from  a  dredging  poipt  of  view 
in  the  original  channel  the  current  would  likely  have  maintained  the  channel  depth. 
At  no  time  during  the  low-w^ater  season  was  there  less  than  9  feet  across  this  bar, 
although  at  times  the  depth  in  the  secondary  channel  was  as  small  as  8}  for  a  day  or 
two,  until  the  shoal  had  again  been  removed  by  the  dredge. 

In  February,  1900,  the  steamer  /.  B,  WilliaTns  grounded  a  tow  in  this  vicinity  and 
lost  several  barges  of  coal. 

Cherokee  (^0).— The  work  at  this  place  consisted  in  cutting  through  the  reef  along 
the  axis  of  the  channel  which  was  used  by  the  steamers.  While  the  dredges  Epnlon 
and  Beta  were  at  work  in  the  early  part  of  September,  there  were  a  few  days  when 
there  was  only  7^  feet  through  the  available  steamboat  channel,  but  during  the  lat^ 
ter  part  of  September  and  the  remainder  of  the  low-water  season  there  was  not  less 
than  9  feet.    The  result  of  the  work  was  excellent  and  the  cuts  properly  located. 

MiM  Hickmans  {131), — ^At  this  bar  there  was  only  one  channel.  Work  was  com- 
menced while  there  was  considerable  depth  of  water.  The  cuts  were  not  made  in 
the  hne  of  deepest  water,  but  a  little  lower  down  on  the  reef  at  about  the  location 
where  it  was  tnought  the  natural  thread  of  the  channel  would  be  at  a  lower  stage. 
This  location  also  made  the  channel  easier  for  the  steamboats  to  run.  The  upper 
pool  was  tapped  at  its  extreme  lower  end,  and  therefore  funneled  all  the  water  into 
the  dredgea  channel.  The  result  of  this  work  was  excellent  and  the  channel  con- 
tinued to  improve  during  the  latter  portion  of  the  low-water  season  after  completion 
of  work.    At  no  time  was  there  less  than  9  feet  over  the  shoal  at  this  place. 

Gold  Dust  Crossing  {158), — At  tiiis  place  there  were  two  channels,  both  of  which 
were  used  by  the  steamers.  The  rightrhand  channel  left  the  upper  pool  from  its 
side  and  entered  the  lower  pool  at  its  extreme  upper  end.  The  left-hand  channel 
left  the  upper  pool  at  the  lower  end  and  was  chosen  for  improvement,  as  its  location 
was  such  as  to  receive  the  greater  portion  of  the  discharge  from  the  upper  pool. 
The  work  was  successful  in  opening  a  good  channel,  and  at  no  time  during  the 
season  was  there  leas  than  9  feet  of  water. 

Luxora  {16S), — At  this  place  there  were  three  channels.  The  left-hand  channel 
left  the  upper  pool  about  three-fourths  of  a  mile  above  its  lower  end  and  flowed 
squarely  across  the  river  to  Kate  Aubrey  Towhead.  The  middle  channel  left  the 
upper  pool  at  its  extreme  lower  end  and  turned  to  the  left  across  the  river  at  an 
angle  of  46  degrees.  The  right-hand  channelalso  left  the  upper  pool  at  its  lower 
end,  but  flowed  down  along  the  rightrhand  shore  in  direct  alignment  with  the  axis 
of  the  upper  pool.     The  right-hand  channel  was  chosen  for  improvement.    The 
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distance  to  be  dredged  waa  greater  than  that  in  the  middle  channel,  but  on  account 
of  the  alignment  it  was  thought  best  to  improve  this  channel. 

In  all  dredeed  channels  of  considerable  length  the  current  is  deflected  from  side 
to  side  and  forms  secondary  bends  and  crossings  within  that  channel.  For  this 
.reason  it  was  necessary  to  resume  work  a  number  of  times  during  the  season.  It  is 
'l)ossible  that  the  middle  channel  could  have  been  kept  open  with  less  work  during 
the  season,  but  it  would  have  required  more  work  to  have  first  opened  up  a  channel, 
the  water  in  the  right  and  left  hand  channels  being  deeper  than  in  the  middle 
channel. 

The  result  of  the  work  was  satisfactory,  and  a  depth  of  9  feet  was  maintained  at  all 
times. 

Osceola  Bar  (164)' — ^Two  routes  were  used  by  steamers  in  going  from  the  upper  to  the 
lower  end  of  Osceola  Bar,  one  crossing  the  nver  from  the  head  of  Osceola  Bar  over 
to  the  foot  of  Island  30  and  down  by  Plum  Point,  and  again  crossing  the  river  to  the 
foot  of  Osceola  Bar.  The  other  channel,  which  was  the  one  chosen  for  improve- 
ment, was  down  the  right-hand  shore  nearly  all  the  way,  and  it  was  thought  that 
during  extreme  low  water  this  right-hand  channel  was  in  a  position  to  receive  a 
greater  portion  of  the  discharge;  the  work  was  located  accordingly,  tor  about  three 
days  before  dredging  at  this  place  there  was  only,  a  depth  of  9  feet  over  the  bar: 
during  the  remamder  of  the  season  the  depth  exceeded  9  feet.  The  results  of 
the  dredging  were  excellent  and  the  location  of  the  dredged  cuts  was  apparently 
properly  chosen. 

MandS4  {179) . — At  this  shoal  there  were  two  channels.  The  upper  pool  widened 
out  at  its  lower  end  into  two  points;  the  left-hand  channel  leaving  tne  upper  pool  at 
the  left-hand  iK)int  and  flowing  down  the  left  shore.  It  was  narrow  and  of  less 
depth  than  the  right-hand  channel,  which  left  the  upper  pool  from  its  right-hand 
pomt  and  turned  squarely  across  the  liver  to  the  right  into  the  head  of  the  lower 
pool.  . 

The  right-hand  channel  was  chosen  for  improvement  on  account  of  its  greater 
depth  and  width,  even  though  it  was  not  in  direct  alignment  with  the  upper  pool. 
The  bar  which  causes  the  division  of  the  two  channels  was  composed  of  gravel  and 
lignite,  and  it  was  thought  would  cause  the  necessary  deflection  without  erosion. 
The  upper  ends  of  the  dredged  cuts  were  located  at  the  extreme  right-hand  point  of 
the  upper  pool,  but  the  lower  end  of  the  dredged  cuts  did  not  cross  the  reef  at  its 
deepest  point,  but  lower  down,  making  a  better  alignment  for  the  channel  and  con- 
forming to  what  was  thought  would  be  the  probable  tendency  of  the  current  at  a 
lower  stf^ge  of  river,  the  work  at  this  place  having  been  commenced  early  in  the 
season.  The  work  was  successful  and  the  cuts  properly  located.  At  no  time  was 
there  less  than  9  feet  over  the  shoal. 

Presidents  Island  {S33). — At  this  locality  there  were  three  channels.  The  left-hand 
one  followed  the  left  shore,  leaving  the  upper  pool  from  its  left-hand  side.  The 
middle  channel  left  the  upper  pool  at  its  extreme  lower  end  and  turn^  to  the  left 
at  an  angle  of  45  degrees  across  the  river  to  the  left-hand  shore.  This  was  the  chan- 
nel used  by  steamers  and  was  deeper  than  either  of  the  other  two.  The  right- 
hand  channel  left  the  upper  pool  at  its  extreme  lower  end  and  was  in  alignment  with 
the  upper  pool,  but  the  distance  to  be  dredged  was  very  long,  and  it  waa  thought 
that  it  would  require  constant  dredging  to  keep  open  a  long  tortuous  channel  of  this 
kind,  therefore  the  middle  channel  was  chosen  for  improvement.  The  results  of 
the  work  were  excellent  and  its  location  seems  to  have  been  proper. 

Fleeces  Grossing  {24S). — At  the  beginning  of  the  low- water  season  there  were  three 
channels  at  this  place.  The  leftrhsuid  channel  left  the  upper  pool  about  three-fourths 
of  a  mile  above  its  lower  end  and  entered  the  lower  pool  at  its  extreme  upper  end. 
The  depth  of  the  water  and  the  velocity -of  the  current  in  this  channel  were  less  than 
in  the  other  two,  and  after  an  examination  it  was  not  considered  worthy  of  a  survey. 

The  middle  channel  left  the  upper  pool  about  1,000  feet  above  its  lower  end  and 
turned  squarely  across  the  river  under  a  bold  reef  into  the  upper  end  of  the  lower 
pNool.  This  channel  was  the  one  used  by  steamboats  and  was  a  little  deeper  than  the 
right-hand  channel,  but  its  alignment  was  such  that  it  would  not  receive  a  direct 
flow  from  the  upper  pool. 

The  right-hana  channel,  which  waa  the  one  chosen  for  improvement,  left  the 
upper  pool  at  its  extreme  lower  point  and  was  in  continuation  of  its  axis.  While 
the  distance  to  be  dredged  was  great,  it  was  thought,  as  the  river  fell,  the  natural 
tendencies  would  be  in  favor  of  this  channel,  even  though  at  this  time  there  was 
less  depth  of  water  than  in  the  middle  channel. 

Work  was  commenced  on  the  right-hand  channel  and  continued  until  there  was  9 
feet  throughout  its  entire  length,  tonally  the  current  commenced  to  form  bends  and 
reefs  within  this  channel  and  it  became  necessary  to  resume  work.  Just  at  this  time 
a  heavily  loaded  packet  boat,  the  CUy  of  !Sl  Louis,  went  aground  at  the  right-hand 
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Bide  of  the  channel  at  the  upper  end  oi  the  dredged  cuts  and  swung  around  into  the 
dredged  channel,  where  it  remained  for  some  time.  This  caused  a  deposit  in  the 
right-hand  half  of  the  dredged  channel  at  its  upper  end.  The  hoat  was  finally  pulled 
on  the  bottom  and  swufig  around  and  went  aground  on  the  other  side  of  the  channel. 
This  completely  blocked  the  passage  and  shoaled  the  upper  end  of  the  channel  to 
a  depth  of  5  feet.  In  the  meantime  the  current  had  commenced  to  scour  a  new 
channel  across  the  bar,  midway  between  the  right-hand  channel  and  the  one  which 
has  been  called  the  middle  channel,  at  a  place  where  early  in  the  season  there  were 
no  indications  whatever  of  a  possible  channel.  The  current  here  was  very  swift. 
This  channel  was  chosen  for  improvement  and  work  commenced  by  the  Gamma  at 
once.  The  result  of  the  work  at  the  second  location  was  excellent,  and  at  no  time 
thereafter  was  there  less  than  9  feet. 

At  the  time  the  rightrhand  channel  shoaled  to  5  feet  there  was  still  7  feet  in  what 
was  called  the  middle  channel,  therefore  for  about  one  week  the  available  steamboat 
channel  at  this  place  was  only  7  feet  in  depth.  At  all  times  thereafter  there  was  not 
less  than  9  feet. 

It  is  evident  that  the  selection  of  the  right-hand  channel  was  wrong.  Still,  it  is 
doubtful  if  a  channel  could  have  been  maintained  th»x)ugh  the  original  middle  chan- 
nel, except  by  continuous  work  throughout  the  season.  It  is  very  questionable, 
even  at  this  date,  where  the  best  location  for  the  work  would  have  been  at  the  begin- 
ning of  the  season,  as  the  place  where  the  channel  was  finally  made  showed  no 
indications  whatever  of  being  suitable  for  improvement. 

The  action  of  the  current  when  deflected  bv  the  reefs  formed  across  the  head  of 
the  first  dredged  channel  seemed  to  indicate  that  over  bars  where  there  is  more  than 
one  channel,  if  one  of  the  channels  could  be  obstructed  at  its  upper  end  so  as  to 
cause  a  greater  portion  of  the. discharge  to  take  place  through  the  channel  chosen 
for  improvement,  the  work  of  the  dreages  would  not  only  be  assisted,  but  the  chan- 
nel in  many  instances  maintained. 

Beiihs  (S66). — At  this  place  there  were  two  channels,  the  right-hand  one  leaving 
the  upper  pool  from  its  side  some  distance  above  its  lower  end  and  fiowing  down 
along  the  nghtrhand  shore.  The  left-hand  channel  left  the  upper  pool  at  its  extreme 
lower  end,  and  was  in  continuation  of  the  axis  of  the  upper  pool.  Although  the 
depth  of  the  left-hand  channel  was  slightly  less  than  that  of  the  right,  it  was  chosen 
for  improvement  on  account  of  its  alignment  and  swifter  current.  The  work  was 
successful  and  the  proper  channel  seems  to  have  been  chosen  for  improvement.  At 
no  time  was  there  less  than  9  feet  over  this  shoal. 

Cypress  Bend  (4^6). — ^At  this  place  there  was  only  one  channel.  It  was  9  feet  in 
deptn,  but  narrow  and  crooked.  The  work  consisted  in  straightening  and  widening 
the  channel,  and  its  depth  was  increased  to  9}  feet.  The  location  of  the  work  and 
the  results  obtained  were  excellent. 

MAPS  AND  TABLES. 

The  following-named  maps  and  tables  have  been  transmitted  to  your  office  during 
the  season: 

Maps  of  shoal  crossings  showing  the  condition  of  the  channel  and  location  of  cuts 
where  dredging  was  found  necessaiy. 

Tables  showing  the  time  engaged  at  different  kiiids  of  work  and  the  conditions 
under  which  the  work  was  performed  by  the  dredges. 

Table  showing  the  least  depth  over  all  shoals  between  Cairo,  111.,  and  the  Head  of 
the  Passes  at  diSerent  dates  auring  the  low-water  season. 

Table  showing  cost  of  care  of  the  plant  and  the  cost  of  repairs  to  the  different 
pieces  of  plant,  as  well  as  the  cost  of  field  operations  at  the  different  bars. 

Respectfully  submitted. 

C.  W.  Sturtevant, 
Assistant  Engineer,  Superintendent  Dredging  Operations, 

Capt.  Mason  M.  Patrick, 

Ck>rps  of  Engineers,  U,  S.  A, 

ENG  1900 299 
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Table  No.  20. — Summary  of  dredging  operations,  Mis9imppi  River  below  Cairo,  during 

Urn-water  season  of  1899, 


Plant. 

Dredge 

Beta, 

Aug.  2  to 

Nov.  18. 

Dredge 
Gamma, 
Aug.  12  to 
Nov.  20. 

Dredge 

Delta, 

Aug.  9  to 

Nov.  17. 

Dredge 
Epsilon. 
Aug.  15  to 
Nov.  28. 

Dredge 

Zeta; 

Aug.  26  to 

Nov.  27. 

Towing  In  the  field  and  to  and  from 
■wint^^r  quftrters. 

Hra. 
8061 
2,190i 

Hra. 
286 
2,188 

210i 
2,2131 

Hrt, 
278} 
2.266i 

Etb. 
lOOf 

Other  classifled  time,  dredging  operations 

2.154i 

Total 

2,496 

2,424 

2,424 

2.544 

2,256 

Total  distance  towed miles.. 

•327 

411 

274 

806 

158 

BETA. 


Points  of  operation. 


Fleeces  Crossing  (243) 

Presidents  Island  (283) 

Cherokee  Crossing  (90) 

Point  Pleasant  (81) 

Point  Pleasant  (second  time) . 
Point  Pleasant  (third  time) ... 
Moving  into  winter  quarters . . 


Total  and  average. 


Htb. 
9i 
12* 
10 
5 
3 
4 


Hr%. 
429i 
12U 
99* 
64* 
36} 
156* 


■& 


Bn. 

75* 
6* 
5 

18* 
2} 

31* 


908  I    139* 

I 


Hrs. 

9* 

50 

579* 

6* 


28* 


178 


Hr%. 


9* 


Hr9. 
5* 
11* 
10* 
14 
4 
4 


Hr9. 
2 

10* 

163 

4* 

* 

1 

74} 


49*     256* 


Hrs. 


a24 
561 

no 

169 
C47i 


911* 


I 


Hts. 
531* 
245* 
928* 
229 
218* 
268* 
74} 


2,496 


Points  of  operation. 


Fleeces  Crossing  (248) 

Presidents  Island  (233) 

Cherokee  Crossing  (90) 

Point  Pleasant  (81) 

Point  Pleasant  (second  time). 
Point  Pleasant  (third  time) . . . 
Moving  into  winter  quarters. . 


Total  and  average . 


Milet, 

12 

11 

143 


152 


327 


120 


Feet. 
58,806 
4,914 
7,719 
5,406 
*  5,005 
16,062 


97,914 


Feet. 
137 
40 
78 
84 
136 
103 


108 


Fset. 
18 
18 
17 
13 
12 
12 


15 


Feet. 
5.9 
5.3 
4.9 
4.0 
4.1 
4.7 


5.3 


160 
161 
163 
157 
162 
159 


122 
124 
155 
190 
131 
130 


160 


127 


a  Waiting  for  tender. 

6  Righting  overturned  pipe  line. 

c  Includes  9*  hours  after  arriving  at  fleet. 

From  September  19  to  October  11  tied  at  bank  10  miles  below  Cherokee. 
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Table  No.  20, —Summaru  of 


^  operaiione,  Missimppi  River  bdow  Cairo,  during 
'season  of  1899 — Continued. 


GAMMA. 


Points  of  operation. 


Fleeces  Crossing  (248) , 

Fleeces  CroasinK  (second  time)  . 

Cypress  Bend  (426) 

BeithsBar  (866) 

Moving  Intoidnter  quarteis . . . , 


Total  and  average. 


Points  of  operation. 


Hrt, 
4 

61 
81 
61 


20i 


Hn. 
264^ 
1804 
561 
1281 


575i 


Hrt. 


81 
10* 


Hrs, 

a  78* 

62561 

8 

8* 


836* 


Hrt. 
101 


151 


Rr9, 
11* 
10* 
2 
8* 


82* 


208* 


I! 


Hrt. 


CU^ 


1,181 


I 


Hrt. 
398 

1,855 
886f 
195* 


2,424 


I 


OS    . 

•I 

u 


i 

o 

JS 

lg 


5 
^ 


m 


Fleeces  Crossing  (248) 

Fleeces  Crossing  (second  time) 

Cypress  Bend  (426) 

Befths  Bar  (866} 

Movinginto  winter  quarters  . . 

Total  and  average 


Milet. 
10 
22 

184 
61 

134 


Jbct 
28,761 
11,950 

6,250 
16,600 


Feet. 
90 
92 
110 
184 


Feet. 
15 
12 
13 
12 


Feet. 
2 

2.7 
4.1 
2.8 


Lbt. 

140 

141 

140 

141 


155 
166 
152 
152 


411 


68,561 


102 


18.4 


2.6 


140.5 


154 


a  281  hours,  valve  seat  and  valve  high-pressure  engine. 

b  Repairing  valve  and  valve  seat  high-pressure  engine  at  Memphis,  from  August  28  to  September  7. 

c  Includes  60|  hours  before  reaching  Cypress  Bend. 
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Table  No.  20. — Summary  of  dredging  operations j  Missimppi  River  below  Cairo,  during 
low-waier  season  of  i^P5— Continued. 

DELTA. 


Points  of  operation. 


Island  No.  84  (180) 

Island  No.  84  (second  time) 

Island  No.  84  (third  time) , 

Graves  Bayou  (250)  and  waiting  lower 


stage  river, 
[stand  ] 


Island  No.  34  (fourth  time) . . . 
Moving  into  winter  quarters . 


Totaf  and  average. , 


Hrs. 

181 

m 

14 


^ 


54 


Hrt. 

m 

lOU 


484 


26U 


Hrt. 
12i 
12,^ 
171 


11* 


531 


Hrs. 
1294 
136 
205 


21J 


4931 


Hrt. 


Hrs. 
94 
44 

13* 

2 
121 


Hrs. 
39 
2i 
8i 

43j 
574 
23 


168> 


60 

h 


Hn. 
141 


64 

7964 
a  5354 


1,350} 


1 


Hrs. 
264 
2404 


8404 

696 

23 


2,424 


Points  of  operation. 


Island  No.  84  (180) 

Island  No.  84  (second  time) 

Island  No.34  (third  time) 

Graves  Bayou  (250)   and   waiting  lower 

stage  river 

Island  No.84  (fourth  time) 

Moving  into  winter  quarters 

Total  and  average 


5 
g 


FseL 
4,025 
7,850 
12,125 


9,100 


33,100 


Feet. 
99 
110 
120 


188 


127 


Id 


Feet. 
15 
15 
15 


14 


14.7 


Feet. 
2.9 
4,8 

5:8 


5.7 


5.1 


Lbs. 
152 
156 
152 


168 


154 


O  3 

V  >  9 

l|! 


180 
181 
131 


132 


a  10  hours  after  arriving  at  fleet.    From  October  26  to  November  16  tied  up  at  Fulton.  Tenn. 
dredging  was  done  at  Graves.    From  September  17  to  October  18  tied  up  below  Memphis  bridge. 


No 
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Table  No.  20.  — 'Summary  of  dredging  operation^  Mississippi  River  below  Cairo,  during 
loxv-water  season  of  1899 — Continued. 

EP8IL0N. 


Points  of  operation. 


I 


Is 


II 


Hickman's  Crossing  (131) 

Cherokee  Crossing 

Cherokee  (second  time) 

Cherokee  (third  time)  ..v.... 

Point  Pleasant  (81) 

Moving  into  winter  quarters . 


J3r«. 
4 

8 
7 

4* 
8 


Bt8. 
178 
819i 
1554 

1084 


Hrs. 
54 
89 
16i 
2 
20 


Hrs. 

2U 

60i 

3 

74 

84 


Hrs. 

"iij 


Hrs. 
8 
8 
7 
8 
41 


Hrs. 
1064 
674 


Hrs. 

a48 
1454 
691 
1114 
6210 


Hrs. 
420 
6474 
891 
1661 
858f 
60 


Total  and  average. 


264 


7944 


1314 


95f 


lU 


851 


1,206 


2,544 


Points  of  operation. 


o 


OS 
u 

U 


9i  O 


O 

t 


Hickman's  Crossing  (131) 

Cherokee  Crossing  (90) 

Cherokee  (second  time) 

Cherokee  (third  time) 

Point  Pleasant  (81) 

Moving  into  winter  quarters. . 


Miies. 
102 
41 


10 
153 


Feet. 
21,480 
22,115 
10,115 
2,000 
9,165 


Feet. 
121 
69 
65 
60 
84 


Feet. 
17 
15 
17 
17 
15 


FKt. 
5.3 
5.0 
6.3 
5/0 
6.6 


Zbs. 
130 
184 
137 
135 
134 


178 
178 
178 
178 
178 


Total  and  average . 


306 


87 


64,875  82  16        5.5     .  134 


178 


a  Waiting  delivery  of  coal  by  contractor. 


b  12  hours  at  fleet,  November  28. 
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Table  No.  20:— ^ummdry  of  dredging  operations^  Mimmppi  Hirer  below  Cairo,  during 
lovMvater  season  of  1899 — Continued. 

ZETA. 


PointK  of  operation. 


Luzora  Q61) 

Luxora  (Beoond  time) 

Osceola  Bar  (166) 

Luxora  (third  time) 

Gold  Diwt  (168) 

Luxora  (fourth  time) 

Moving  into  winter  quarters . 


Total  and  average. 


Hrs. 

61 
2f 

2i 
U 


161 


Bn. 
294i 
1684 
42 
841 
79 
6H 


720J 


Hrt. 

2U 

20i 

61 

13i 

ei 

17 


844 


Hn. 
461 
2J 


II 

cl26i 

9 


1861 


Hn. 


Btb. 
4* 
2 
2 

.  41 
6 
64 


281 


Hrs. 
87 

1 

^ 

24 
26 


78 


I*. 


a* 


Hrs. 
a237 
6249 
144 
1661 

.  ^^ 
<Z4424 


1,1414 


S 


Hrs. 
64S 
.4404 
674 
266 
2664 
6424 
26 


2,256 


FointJi  of  operation. 


Luxora  (161) 

Luxora  (second  time) 

Osceola  Bar  (166) 

Luxora  (third  tinfe) .  .* 

Gold  Dust  (168) 

Luxora  (fourth  time) 

Moving  into  winter  quarters  . 


Total  aftd  average . 


MUea. 
71 


3 
84 
64 
4 
71 


168 


97 


iS' 

3 


f 


& 


FtA. 
16,060 
17,776 

8,600 
12,400 

8,950 
12,800 


76,478 


-3 

o  o 


Fed. 

61 
112 
202 
146 
113 
207 


•OT3 


/fed. 
16. 
16. 
14. 
14. 
14. 
14. 


106  I    14.3 


Feet. 
6.1 
4.8 
4.4 
4.4 
4.9 
4.9 


4.8 


w 


IJba. 
136 
140 
139 
142 
146 
143 


177 
174 
178 
176 
178 
177 


141 


176 


a  Includes  164  hours  waiting  for  fuel. 

5  Includes  70  hours  delay  on  account  of  accident  to  pile  sinker. 

c  Includes  116  hours  repairs  to  eccentrics  main  engines. 

d  Includes  144  hours  after  arrival  at  fleet. 
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Tablk  No.  21. — DidribuHon  of  expendUures,  dredging  operaJtionii^  during  low-wuter  season 

of  1899. 

DISTRIBUTION  OF  COST. 


Pl&Dt 


Locality  of  work. 


Labor. 


Office 
sup- 
plies. 


Subsist- 
ence. 


Fuel. 


Light- 
ing Bup- 
plies. 


Dredge  Beta. 


Dredge  Oamma  . 


Dredge  Delta. 


Dredge  EpsiloiL. . 


Dredge  Zeta. 


Steamer  Search.. 
Steamer  Patrol . . 
Steamer  Vulcan . 
Steamer  Venus . . 

Steamer  MaiB 

Steamer  Search. . 


Fleeces  Crosring 

Presidents  Island 

Cherokee  Crossing 

Point  Pleasant 

Point  Pleasant  (second  time). 
Point  Pleasant  (third  time)  . . 
MoYing  into  winter  quarters  . 


12,818.60 
1,299.64 
4,915.15 
1,212.44 
1,156.68 
L  420. 02 
895.60 


Total. 


13,213.18 


Fleeces  Crossing 1,394.49 

""  " 4,724.87 

1,835.88 
684.57 
812.71 


Fleeces  Crossing  {second  time) . 

Cypress  Bend 

BefthsBar 

Moving  into  winter  quarters  . . . 


Total. 


Island  No.  84 

Island  No.  84  (second  time) 

Island  No.84  (third  time) 

Graves  Bayon,  and  waiting  lower 
stage.of  water. 

Island  No.  84  (fourth  time) 

Moving  into  winter  quarters 


8,451.47 


Total. 


Hickmans  Crossing 

Cherokee  Crossing 

Cherokee  Crossing  (second  time) . 
Cherokee  Crossing  (third  time) . . . 

Point  Pleasant 

Moving  Into  winter  quarters 


Total. 


Luzora .'. 

Luxora  (second  time) 

Osceola  Bar 

Luxora  (third  time) 

Gold  Dust , 

Luxora  (fourth  time) 

Moving  into  winter  quarters. 


Total. 

Inspection . 

Surveys 

....do 

....do 

....do 

....do 


Grand  total . 


1,087.85 

990.96 

1,488.49 

3,463.42 

2,868.00 
94.79 


9,988.51 


1,676.41 
2,«82.99 
3,554.30 

665.23 
1,481.14 

239.40 


10,148.47 


2,957.86 
1,995.46 

307.00 
1,199.04 
1,195.60 
2,455.94 

122.80 


10,288.09 


4,610.85 
2,182.86 
2,458.99 
2,429.16 
1,396.50 
320.00 


65,482.53 


12.63 
1.21 
4.60 
L13 
L06 
1.32 
.87 


9714.95 
330.24 

1,248.96 
806.08 
293.92 
860.88 
100.52 


$2,216.83 

1,068.90 

1,420.16 

628.44 


1,347.61 
826.40 


12.84 


3,357.49 


7,242.22 


1.10 

8.75 

1.07 

.54 

.25 


350.52 

1,193.39 

340.62 

172.18 

78.16 


850.41 
421.94 
318. 19 
345.01 
228.69 


6.71 


2,134.87 


2,164.24 


1.35 
1.22 
1.83 
4.28 

3.55 
.12  1 


,810.31 
282.67 
423.17 
987.95 

818. 10 
27.04 


298.69 
506.67 
700.42 
4160.75 

339.87 
128.40 


12.35     2,849.24 


3.34 
5.15 
7.08 
L33 
2.85 
.47 


464.06 
715. 44 
984.47 
184.25 
896.40 
66.31 


1,435.90 
1,756.75 
765.73 
181.37 
720.62 
217.21 


20.22     2,810.S 


6,077.48 


2.91 
1.97 

.30 
L19 
1.19 
2.43 

.12 


10.11 


14.93 
1.87 
7.06 
9.26 


94.81 


816.96 
655.06 

85.42 
335.37 
334.74 
683.96 

32.76 


1,542.32 
847.74 
337.19 
460.25 
712.00 
323.14 
167.31 


2,844.27 


4,379.95 


1,351.87 
871.71 
425.55 
379.46 
189.35 


961.80 
606.62 
352.99 
390.08 
259.88 
198.00 


17,277.12 


23,968.06 


$12.07 
5.68 
21.08 
6.20 
4.96 
6.09 
1.70 


66.68 


6.94 
23.61 
6.74 
8.41 
1.54 


42.24 


12.20 
11.12 
16.64 
38.86 

32.18 
1.06 


2.434.80  '    112.06 


12.41 
19.14 
26.  &1 

4.93 
10.61 

1.77 


75.20 


86.77 
24.96 

3.84 
15.10 
15.07 
30.79 

1.47 


128.02 


12.37 
6.46 
2.18 
8.23 
1.21 


443.65 
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Table  No.  21. — Distribution  of  expenditures^  dredging  operations^  during  lotv-tvater  season 

of  1899 — CJontinued. 

DISTRIBUTION  OF  COST— Continued. 


Plant. 

1 
Locality  of  work.                   |^^^; 

1 

Miscella- 
neous 
repairs. 

Hire  of 
plant 

Total. 

Dredg^e  Beta 

Fleeces  CroisRlng 

$57.15 

$469.23 
212.12 
802.26 
197.89 
188.79 
23L77 
64.67 

$6,276.46 

Presidents  Island 

26.40 
99.83 
24.63 
23.49 
28.84 
8.04 

2,944:09 

Cherokee  Crossing 

8,512.02 

Point  Pleasant 

2,277.81 

Point  Plea«nt  (second  time) .... 

Point  Pleasant  ( third  time) 

Moving  into  winter  quarters 

Total 

2.002.80 

8,396.48. 

897.20 

268.88 

2.156.62 

26,306.86 

Fleeces  CroMing 

Dredge  Gamma  . . . 

26.85 
88.00 
25.12 
12.70 
5.76 

266.86 
874.60 
249.60 
126.17 
57.27 

1334.95 

1,140.36 

325.48 

164.63 

74.68 

8,221.12 

Fleeces  Crossing  (second  time) .. 
Cypress  Bend 

8.469.92 
2.602.15 

BefthsBar 

1,509.11 
769.06 

Moving  into  winter  quarters 

Total 

157.43 

1,664.40 

2,040.00 

16, 661. 36 

Island  No.84 

Dredge  Delta 

12.79 
13.55 
20.29 
47.36 

39.22 
1.30 

230.38 
209.86 
314.17 
733.46 

607.87 
20.07 

286.25 
214.29 
820.80 
748.96 

620.20 
20.50 

2, 188. 82 

Island  No.  34  (second  time) 

Island  No.  34  (third  time) 

Graves  Bayou,  and  waiting  lower 
stage  of  water. 

Island  No. 34  (fourth  time) 

Moving  into  winter  quarters 

2,i230.34 
8,280.81 
6,485.04 

6,828.49 
2S8.28 

Total 

Hickmans  Cmp«ing 

134.51 

2,115.31 

2,160.00 

19.806.78 

Dredge  Epallon.... 

24.09 

203.66 
813.97 
432.04 

80.86 
173.96 

29.10 

8,818.87 
5,430.57 
6,821.05 
1.127.68 

Cherokee  Crossing^ 

37.13 
61.09 

9.66 
20.67 

8.44 

Cherokee  Crossing  (second  time). 
Cherokee  Crossing  (third  time)  .. 
Point  Pleasant 

2,756.05 
657.70 

Moving  into  winter  quarters 

Total 

Luxora 

Luxora  (second  time) 

145.88 

1,233.69 

19,51L77 

Dredge  Zeta 

40.88 
39.17 

6.03 
23.67 
23.72 
.48.27 

2.31 

316.64 
215. 13 

33.10 
129.99 
129.74 
265.09 

12.70 

6,718.84 
8,679.60 

772.88 
2,154.51 
2,411.96 
8,809.62 

839.47 

Osceola  Bar 

Luxora  ( third  time) 

Gold  Dust 

Luxora  (fourth  time) 

Moving  into  winter  quarters  . 

Total 

183.95 

1,102.39 

18.881.78 

Steamer  Search 

Inspection 

13.95 
2.00 
7.81 
9.15 
1.55 

271.85 

20.22 

8.03 

79.62 

53.42 

7.287.12 
3.690.74 
8,262.61 
8.304.95 
1.901.91 
680  88 

Steamer  I*atrol 

Surveys 

Steamer  Vulcan  . . . 

do 

Steamer  Veniw 

do 

Steamer  Mars 

do   

Steamer  Search. . . . 

do 

Grand  total 

926.61 

8,605.45 

4,200.00 

120,946.26 
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Appendix  2  H. 

REPORT   OF  MR.  WM.  GKRIG,  ASSISTANT   ENGINEER,  ON   EXPERIMENTAL   DIKE  WORK. 

Point  Pleasant,  Mo.,  December  SOy  1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  of  experi- 
mental dikes  party  from  the  26th  of  May  to  the  30th  of  December,  18^9. 

Obeying  your  instructions,  I  arrived  at  Memphis,  Tenn.,  on  the  26th  of  May,  and 
immediately  commenced  preparing  the  plant  for  this  work. 


BargcR. — Five  barges,  120 feet  long,  30  feet  wide,  and  5  feet  deep,  loaded  with  lum- 
ber, piling,  })rui<h,  poles,  wire  strand,  spikes,  and  bolts,  were  obtaineil  from  the 
United  States  Engineer  Office,  First  and  Second  districts,  Mississippi  River  Com- 
mission. Four  of  these  barges  were  unloaded  and  equipped  with  ways  on  which  the 
dikes  were  built  and  from  which  the  dikes  were  launched  to  place  in  the  river. 

The  ways  were  placed  athwartship  of  the  bai^e  and  were  28  feet  long,  of  4  by  8 
inch  oak,  spaced  8  feet  centers,  and  had  a  slope  of  1  on  5.  In  order  to  get  the  ends 
of  the  ways  as  near  the  water  as  possible,  one  side  of  the  bai^  and  deck  was  lowered 
3  feet,  giving  one-half  of  the  deck  a  slope  of  1  on  5  from  the  center  of  the  baree. 
The  remaining  half  of  the  deck  was  not  changed.  The  ways  were  placed  on  tne 
sloping  deck  and  their  ends  were  14  inches  from  the  *water  when  the  barge  was 
unloade<l.    The  other  ends  of  tire  ways  were  about  30  inches  above  the  deck. 

All  of  the  barges  were  calked  and  repaired  above  the  water  line,  braced  on  the 
inside,  and  tlie  decks  were  repaired.  These  repairs  were  completed  on  the  25th  of 
Julv. 

i'ive  barges,  for  field  work,  were  chartered  at  $2.50  per  day  each.  Two  of  these 
were  owned  by  the  New  St.  Louis  Sand  Company,  of  St.  Louis,  Mo.,  and  the  other 
three  by  Messrs.  John  Bell  &,  Sons,  of  Leavenworth,  Ind.,  and  were  delivered  at  New 
Madrid,  Mo.,  to  the  Government,  on  the  Ist  of  August. 

Pile  drivers. — Two  old  pile  drivers,  Nos.  21  and  61,  were  obtained  from  the  dredge 
fleet,  the  hulls  were  calked  above  the  water  line,  the  machinery  overhauled  and 
repaired.  These  were  found  to  be  unserviceable,  as  their  machinery  was  not  of  suffi- 
cient power  nor  of  proper  design  to  handle  them  in  the  current  at  Point  Pleasant, 
Mo.,  crossing.  They  were  used,  however,  until  the  6th  of  September,  when  pile 
driver  No.  4.  borrowed  from  Capt.  Edward  Burr,  Corps  of  Engineers,  St  Louis,  Mo., 
was  receivecl. 

Qittirter6oa(«.-j-Quarterboat  No.  156  was  obtained  from  the  United  States  Engineer 
Office,  Third  district,  Mississippi  River  Commission,  and  was  received  at  Memphis 
on  the  25th  of  July.  Quarterboat  No.  5,  with  a  complete  outfit  for  120  men,  was 
borrowed  from  Captain  Burr  and  was  received  at  the  works  on  the  12th  of  October. 

Toivboats. — ^The  towboat  T.  II.  Davis  was  chartered  at  $33.33  per  day.  This  boat  is 
145  feet  long,  30  feet  beam,  and  has  four  boilers  38  inches  in  diameter  by  26  feet  long, 
and  engines  18  inches  in  diameter  by  6  feet  stroke.  She  also  had  a  sufficint  supply 
of  lines,  rachets,  chains^  etc.,  for  the  proper  handling  of  a  tow.  It  required  a  Doat 
of  this  power  to  tend  this  outfit. 

All  of  the  alterations  and  repairs  to  plant  were  completed  on  the  Ist  of  August, 
and  the  total  cost  was  $4,096.29. 

material. 

Stone  was  obtained  by  contract  from  Mr.  Fred  Hartw^  at  $1.98  per  cubic  yard 
delivered  on  barces  at  the  works.  It  was  quarried  and  loaded  at  Grand  Tower,  111., 
and  was  retaineaon  contractor's  barges  until  placed  in  the  work. 

Brush  and  poles  were  obtained  by  contract  from  Messrs.  Hunter  and  Frey  at  $0.98 
per  cord  for  brush  and  $1.50  per  cord  for  poles  delivered  on  Government  bai^ges  at 
the  brush  camp. 

Lumber  was  obtained  by  contract  from  Mr.  F.  L.  Peck  at  $10.50  per  1,000  feet 
B.  M.,  delivered  on  Government  barges  at  Hathaway,  Tenn. 

Wire  strand  was  on  hand,  being  left  over  from  the  previous  year. 

Wire,  wire-rope  clamps,  spikes,  nails,  bolts,  and  piling  were  obtained  by  contract 
from  various  parties. 
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CONSTRUCTION    OF   ])IK£8. 

On  the  4tli  of  August' all  of  the  nrnterial  had  been  loaded  on  the  barges;  most  of 
the  outfit  had  been  assembled.  The  tow,  consisting  of  ten  pieces,  was  made  up  and 
left  Memphis  on  the  5th,  arriving  at  Point  Pleasant,  Mo.,  at  noon  on  the  8th.  The 
fleet  was  placed  and  dike  construction  was  begun  at  once. 

The  dikes  were  built  as  follows: 

First  A  triangular  frame  of  gum  or  sycamore  Imnber  was  made  as  shown  on  the 
detail  drawine  transmitted  herewith  (plate  62),  the  height  of  the  frames  varying  with 
the  depth  of  the  water,  the  tops  of  the  frames  being  at  mean  low  water. 

Second.  The  frames  were  set  up  on  the  ways,  spaced  6  feet  8  inches  centers,  and 
bolted  together.     One  section  when  completed  was  115  feet  long. 

Third.  The  floor  was  next  built  by  placing  seven  rows  of  large  poles  on  top  of  the 
bottom  timbers  of  the  frames.  The  poles  in  each  row  were  wired  together,  so  as  to 
make  one  continuous  pole,  and  were  also  wired  to  each  frame.  On  top  of  these  the 
ground  poles  were  placed.  Small  loose  brush  was  placed  on  top  of  ana  wired  to  the 
ground  poles  below  the  back  frame,  so  as  to  form  a  mat.  Heavv  loose  brush  was 
placed  under  the  rock  pile  to  prevent  the  rock  from  falling  through . 

Fourth.  The  rock  ballast  was  placed.  The  amount  of  rock  required  varied  from 
0.2  to  0.35  cubic  yards  per  linear  foot  of  dike,  depending  on  the  velocity  of  the  cur- 
rent and  the  depth  of  water.  The  back  side  of  tne  rock  pile  was  covered  with  heavy 
brush,  well  wired  to  the  structure  to  prevent  the  rock  from  moving. 

Fifth.  The  screen  brush,  placed  as  close  together  as  possible,  was  nailed  to  the 
structure,  all  openings  being  filled  with  smaller  brush.  Three  rows  of  large  stringer 
poles  were  placisd  next  on  top  of  the  screen  brush.  The  poles  in  each  row  were  wired 
together  and  to  each  frame  and  extended  throughout  the  whole  length  of  the  struc- 
ture, strengthening  it  longitudinally.  In  order  to  facilitate  the  tying  of  the  anchor 
cables,  loops  were  made  of  |-inch  wire  strand,  well  fastened  to  the  structure  while 
the  barge  was  at  the  bank. 

Sixth.  The  section  being  completed,  the  barge  was  towed  to  the  proper  location, 
where  the  anchor  piling  had  been  driven.  The  cables  were  fastened  to  the  loops  by 
means  of  square  knots,  and  the  structure  was  launched  from  the  barge  to  place  m  the 
river. 

The  anchor  piles  were  four  in  number  for  one  section,  placed  on  a  line  30  feet  above 
and  parallel  to  the  dike  line,  and  had  a  penetration  of  at  least  15  feet.  These  were 
broken  off  at  a  point  not  less  than  8  feet  below  mean  low  water  after  the  dike  was 
completed. 

The  anchor  cables  were  f-inch  wire  strands,  fastened  to  the  pile  about  5  feet  above 
its  point,  and  32  cables  were  required  to  hold  one  section  when  the  velocity  of  the 
current  was  high  and  the  water  deep.  In  shallow  water  and  low  velocity  of  current 
onlv  16  anchor  cables  were  required. 

The  dike  was  made  continuous  by  sinking  the  sections  on  a  straight  line,  the 
shore  end  of  one  section  joining  or  slightly  overlapping  the  channel  end  of  the  pre- 
ceding section. 

POINT  PLEASANT,  MO.    (79),  CROSSING. 

During  the  season  of  1898  two  dikes  of  similar  construction,  about  3,800  feet  apart, 
were  placed  here,  located  as  shown  on  the  maps  transmitted  herewith  (plates 
6-10  A).    During  this  year  four  additional  dikes  were  placed  here. 

It  was  found  difficult  to  drive  the  anchor  piling  on  account  of  the  high  velocity  of 
the  current  and  the  great  depth  of  water.  The  velocity  of  the  current  was  more 
than  6  feet  per  second,  and  the  depth  of  water  was  from  22  to  30  feet.  The  velocity 
of  the  current  increases  as  the  river  falls,  which  is  shown  by  the  high  and  low  water 
slopes  at  thispoint.  The  high-water  slope  toer  mile  from  JPoint  Pleasant  (79  R)  to 
Tiptonville,  Tenn.  (86  L),  is  0.267  feet,  and  the  low-water  slope  is  0.901  feet  The 
latter  is  greater  than  at  any  other  point  below  Cairo,  111.  Upon  the  receipt  of  pile 
driver  No.  4  no  more  delay  was  caused  by  the  failure  to  drive  piling. 

Another  great  difficulty  was  found  in  launching  the  structure  to  its  place  ha  the 
river.  Two  sections  broke  in  two,  dumped  their  loads,  broke  the  anchor  cables,  and 
floated  away.  The  structure  vfaa  then  strengthened  and  built  in  accordance  with 
the  detail  drawing  herewitli  (plate  51),  and  no  more  broke,  but  several  got  away  by 
breaking  the  anchor  cables,  although  double  the  estimated  number  of  cables  were 
used. 

In  this  depth  of  water  and  high  velocity  of  current  it  was  difficult  to  make  close 
connections,  and,  therefore,  the  dikes  had  to  be  reinforced  in  a  number  of  places  by 
placing  other  sections  below  the  openings  to  prevent  erosion  between  the  ends. 

Some  delay  was  also  caused  by  the  failure  of  contractors  to  deliver  material 
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promptly.  Several  days  were  lost  waiting  for  stone,  and  a  force  was  employed  for  a 
period  of  two  weeks  cutting  brush.     Labor  also  was  scarce  and  of  an  inferior  quality. 

At  the  end  of  each  dike  the  bank  was  revetted  by  the  placing  of  a  fascine  mat. 
The  mats  were  each  about  60  feet  long  by  40  feet  wide  and  9  mches  thick,  and 
extended  from  the  top  of  the  bank  to  the  foot  of  the  slope,  or  to  deep  water.  The 
bank  wa&  graded  to  a  slope  of  1  on  3  before  the  mat  was  placed.  The  mat  was 
entirely  covered  with  a  layer  of  stone  about  8  inches  thick,  and  the  dike  was  con- 
tinued up  the  slope  and  connected  with  the  mat.  At  Point  Pleasant  96  squares  of 
bank  work  were  placed. 

Sixty-six  hundred  linear  feet  of  dikes  were  built  here,  including  230  linear  feet 
placed  on  the  channel  end  of  Dike  No.  98-1,  and  also  460  linear  feet  built  to  repair 
Dike  No.  99-4  which  was  damaged  by  steamboats  running  over  it.  About  600  linear 
feet  were  lost. 

The  work  laid  out  at  Point  Pleasant  was  completed  on  the  3l8t  of  October  and  the 
outfit  was  moved  to  Cherokee  Crossing. 

SUMMARY   OP  RESULTS  AT   POINT   PLEASANT  CROSSING. 

On  the  8th  of  August,  when  the  New  Madrid  gauge  read  13  feet,  the  direction  of 
the  current  was  from  a  point  about  300  feet  above  the  Point  Pleasant  Light  to  the 
bar  at  the  location  of  Dike  No.  99-2,  causing  the  bank  to  cave  from  there  down  to 
the  foot  of  the  bar.  The  volume  of  water  then  divided  into  two  channels,  one  to 
the  left  and  the  other  to  the  right  of  Dike  No.  98-2.  As  the  river  fell  the  current 
continued  further -down  the  Missouri  shore  and  struck  the  bar  between  Dikes  99-1 
and  99-2.  After  these  two  dikes  had  been  placed  the  bar  stopped  caving,  and  a 
large  per  cent  of  the  discharge  passed  to  the  right  of  Dike  No.  98-2  and  struck  the 
lower  end  of  the  Point  Pleasant  bar  caasing  it  to  cave,  but  that  jwrtion  of  this  bar 
oi>po8ite  the  dikes  was  not  cut  away  because  of  an  underlying  stratum  of  gravel. 
Dikes  Nos.  99-4  and  99-3  were  placed,  to  still  further  reduce  the  discharge,  to  the 
left  of  Dike  No.  98-2. 

The  following  results  were  noted  on  the  Ist  of  November: 

First.  The  entire  prevention  of  bank  erosion  of  the  bar. 

Second.  The  discharge  to  the  left  of  Dike  No.  98-2  was  reduced  and  the  channel 
became  verv  narrow  and  crooked. 

Third.  The  dischai^  to  the  right  of  Dike  No.  98-2  was  increased,  but  since  the 
location  of  the  gravel  reef  was  sucn  as  to  cause  a  low  velocity  of  current  below  it,  all 
of  the  sand  washed  from  the  top  of  the  bar  over  it  was  deposited  there.  This  crowded 
the  channel  downstream  and  thence  it  spread  out  into  several  channels! 

Fourth.  The  water  was  considerably  deepened  at  the  channel  ends  of  the  dikes. 

Fifth.  There  was  some  fill  below  the  dikes,  but  since  the  river  fell  continually  and 
very  slowly,  the  water  was  almost  clear,  and  it  carried  a  very  small  amount  of  mate- 
rial in  suspension  to  be  deposited. 

CHEROKEE  CROSSING    (89). 

The  project  here  consisted  of  placing  a  dike,  1,500  feet  long,  to  close  the  chute  along 
the  bank  and  the  well-definetl  right-nand  channel.  A  second  dike,  600  feet  long, 
was  placed  about  600  feet  below  to  reenforce  Dike  No.  1,  as  shown  on  the  map  trans- 
mitted herewith  (plates  16, 16 A). 

The  plant  was  moved  to  this  place  on  the  2d  of  November,  and  the  first  section 
was  sunk  on  the  3d.  The  depth  of  water  on  the  dike  lines  was  from  5  to  9  feet, 
except  in  the  chute,  where  the  depth  was  from  18  to  25  feet  The  velocity  of  the 
current  was  not  high,  the  low-water  slope  from  Tiptonville  (86  L)  to  Stewarts,  Mo. 
(90  R),  being  0.54  foot  per  mile;  and  consequently  it  was  not  difiicult  to  drive  the 
piling  or  to  launch  the  sections  of  the  dikes  and  make  good  connections.  Only  one 
section  failed  to  connect,  and  this  was  made  good  by  placing  a  short  section  below 
the  oi)ening,  so  as  to  lap  both  of  the  upper  sections. 

The  bottom  of  the  deep  chute  consisted  of  mud,  and  the  section  placed  there  settled 
about  4  feet.  This  part  of  the  dike  was  reenforced  by  placing  below  it  another  sec- 
tion built  of  higher  irames. 

Twenty-three  hundred  and  twenty  linear  feet  of  dikes  were  placed  here,  including 
one  section  which  left  the  barge  prematurely  and  lodged  below  Dike  No.  2.  The 
bank  at  the  ends  of  the  dikes  was  protected  in  the  same  manner  as  at  Point  Pleasant, 
and  48  squares  of  bank  work  were  placed. 

The  work  here  was  completed  on  the  30th  of  November,  when  operations  were 
suspended  and  the  fleet  taken  to  West  Memphis,  Ark.,  and  laid  up  with  the  dredge 
fleet.  Considerable  delay  was  caused  by  the  scarcity  of  labor,  and  five  days  were 
lost,  three  by  wind  and  ram  and  two  days  by  the  failure  of  contractor  to  deliver  stone. 
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SUMMARY  OF  RESULTS  AT  CHEROKEE  CROSSING. 

The  results  attained  on  the  1st  of  December  were: 

First.  The  discharge  through  the  chute  was  greatly  decreased,  the  velocity  of  the 
current  being  very  low  after  the  dikes  were  placed. 

Second.  Tne  bar  stopped  caving. 

Third.  The  velocity  of  the  current  increased,  and  the  water  deepened,  at  the  chan- 
nel ends  of  the  dikes. 

Fourth.  There  was  some  fill  below  both  dikes,  and  the  chute  showed  a  tendency 
to  narrowing. 


A  survey  party  consisting  of  an  instrument  man,  a  recorder,  a  leadsman,  and  three 
oarsmen  was  employed  in  connection  with  this  work.  Three  surveys  of  the  chan- 
nel in  the  vicinity  of  the  dikes  were  made  per  week,  both  at  Point  Pleasant  and 
Cherokee  crossings. 

Transmitted  herewith  is  a  table  (No.  23)  showing  the  cost  of  field  work  in  detail 
and  the  Quantities  of  material  required  per  unit.  A  total  of  8,920  linear  feet  of  dikes 
were  built  during  this  period,  at  a  cost  of  $39,088.97.  The  cost  per  linear  foot  was 
$4.38.  This  cost  is  lar^e,  due  to  the  advanced  prices  of  matenal  and  to  the  cost 
of  hire  of  plant.  The  hire  of  plant  was  about  16  per  cent  of  the  total  cost  of  the 
work  and  the  actual  running  expenses  of  the  steamooat  were  12  per  cent  more,  mak- 
ing a  total  of  28  per  cent  for  these  two  items.  With  this  outfit  double  the  amount 
of  work  could  have  been  done  at  an  increased  labor  cost  of  about  40  per  cent  had 
labor  been  plentiful. 

The  total  number  of  days  actually  employed  building  dikes  was  ninety-two,  the  rate 
per  working  dav  being  97  linear  leet.  The  average  number  of  men  employed  per 
day  was  91.  The  wages  paid  were  $30  per  month  and  subsistence  for  river  men  and 
carpenters'  helpers,  and  $25  per  month  and  subsistence  for  labor.  SeU-subsisting 
labor  was  paid  $1.20  per  day  of  eight  hours. 

In  conclusion,  I  see  no  way  of  making  improvements  in  the  construction  of  these 
dikes  except  to  increase  the  dimensions  of  the  lumber  for  the  high  dikes.  The  wire 
strand  used  should  be  at  least  one-half  inch  in  diameter  and  pliable.  The  slope 
of  the  ways  should  be  decreased  to  1  on  15,  then  the  dike  will  leave  the  barge  m 
almost  its  normal  position,  and  the  strains  on  the  anchor  cables  will  be  better  dis- 
tributed. The  danger  of  leaving  the  barge  prematurely  will  be  reduced  to  a  mini- 
mum. The  barge  will  have  to  be  drawn  from  under  the  structure  by  a  steamboat. 
The  conditions  at  Point  Pleasant  were  unquestionably  the  most  unfavorable  on  the 
lower  river  for  the  placing  of  these  dikes,  and  better  results  may  be  shown  after 
there  has  been  a  decided  rise  in  the  river. 

Respectfully  submitted. 

Wm.  Gerig,  AsifistarU  Engineer. 

Capt.  Mason  M.  Patrick, 

Ckyrpa  of  Engineers,  U.  S.  A. 
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VLATH  7 
MISSISSIPPI  RIVER  COMMISSION. 


POINT    PLEASANT   CROSSING 

If  adc  imder  dtnwtioa  of 
CAPTAIN    MASON    M.    PATRICK. 

Ctirp*  tf  tmtttmt.  m  8.  A., 
Samy  of  Oftobor  8,  ItOt. 
rout  DATS  nroms  iwsDoiKa. 
9CALM.  or  rcrr. 


»or«.— Tho  Domben  for  aooadiiiiia  and  eontoan  »n  rTprMui  in  fMt 
4  indicate  depths  brlow  nt««n  low  wator  on  (he  Mew  Madrid  CMe,  which 
iTHponde  to  a  ratline  of  2.2  feet. 

Gate  at  time  of  aorrey  waa  t.b  fcei  or  1 J  feet  above  mean  low  water. 

Dotted  area*  iadlcnie  ban  above  mean  io«  water. 
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PLATE  8 
MISSISSIPPI  RIVER  COMMISSION. 

VAror 

POINT   PLEASANT   CROSSING 

Mad*  andar  diraetioa  of 

CAPTAIN    MASON    M.    PATRICK, 

Oarpt  •!  JHftiwri,  (/.  &  A.,  Bamitmf- 

Surrqr  of  OetobOTir,  ItOt. 

OMB  DAT  Amt  0«BDOI»0  BT  JWTJ. 

•CALC  or  ptrr. 


Mora.— Tho 
■ad  indicate  dopitM  bdow 
eoROt^onda  to  •  raadiag  of  S  J  fMt. 

Gagi  at  tin*  of  mtmj  was  S.0  feat  or  0.7  foal  abova 
•a  fndieate  ban  abovo  maan  low  water. 


on  Um  K«w  Madrid  «i«i,  wbkh 
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PLATE  0 


PLATK  9 
MISSISSIPPI  RIVER  COMMISSION. 


POINT   PLEASANT   CROSSING 

Mads  aadcr  dirMUon  of 
CAPTAIN    MASON    M.    PATRICK, 

Cwft  ^  EmfUmn,  U.  8.  A.,  5«r«tary. 

8arr««  of  (MobM*  Sft,  ItOt. 

TWO  OAT«  Amm  MOlMiD  DlSOOnia  BY  a«u. 

•OALK   or   PKKT. 


■  wtMcprHMd  la  ImI 
d  l»dlMi«4ap«te  tatov  BMB  low  «i*H-<m  Um  Vwr  MadiM  |i«i,  vkkh 
nwpwdi  to  ■  loodli^  oH  J  mt 

G^  at  IfaM  o(  Hrrojr  WM 19  iMt  or  0.»  iMt  atovo  BMB  low  wolv. 

DoMad  araaa  indfeala  bora  abova  aoaa  low  watar. 
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Ctrpt  V  Mmfbmn,  U.  8.  A., 
BwT«jr  of  nwwWi  U, 

tmnmnmi  o4Tb  Arm 
•CAuc  or  Firr. 


Hon.— nw  aunbtra  lor  wwiwUngt  aad  ooatoon  an  wpreMed  ia  ttet 
and  iadlMtedopllH  bdow  aMii  low  wirtnon  Um  N«w  Mad^  gage,  which 
conMpoBdi  to  a  i«adii«  of  S  J  teot. 

Qi«  at  Ujm  of  aorrcy  waa  5  J  foM  or  S.l  feat  above  mean  low  wate> 

Dotted  traaa  ladieata  ban  abova  mean  low  water. 
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OAKiMirv    MAovpi    M.    rAimui\. 
Cwyt  V  Mmfbmn,  U.  8,  A.,  9mnmv. 
f  of  n>ew>b>i  It.  IM. 
raw  04TB  kram.  dbkdoi««. 

•CAUC    or   PKIT. 


Md  iadlMto4ap«te  bdow  mm  low  watwon  Um  N«w  Madi^d  gaga,  which 
cormmMMla  to  a  raaillM  o(  S<i  <^*^ 

Oagaat  Uiaa  of  aorray  waaSJ  faator  S.l  faal  abova  maaa  low  wat«r 

Dottad  araaa  ladieata  baia  abova  maan  low  watar. 
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PLATE  11 
MISSISSIPPI  RIVER  00MMI88i6n. 


CHEROKEE  CROSSING 


CAPTAIN    MASON    M.    PATRICK. 

Otrpt  ^  BH^mt,  V.  B,  A.,  Smmmt. 

■uu  ikATi  WMTonm  oudcim. 
•CALK  or  r«rr. 


^^  ^  ""^  ■••^  low  w«tor. 


-Sbb  M  ^ 
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PLATS  21 
MISSISSIPPI  RIVER  COMMISSION. 

KAFOr 

HICKMAN    CROSSING 


CAPTAIN    MASON    M.    PATRICK, 

Cmf  ^  A«*Mw«.  I/.  A  ^,  Avvtarv 
B«rr«y  of  Daannbar  16,  IIM. 

on  miHDBBD  AMD  UX  OAT*  AmK  OBKOaiMO 

•cAks  or  rirr. 


- .     .  «,p«  .,^ »  low  «ai«r.  on  U»o  Coe»onwt)od  Moi  «•«•• 

•^  «wiW|Mmdo  lo  •,r-dliif  of  0.4  f«««. 

***««  araM  indieate  b«n  ■bow  in«an  low  w««er. 
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PLATE  82 


PLATS  sa 
MISSISSIPPI  RIVER  COMMISSION. 

KAPOr 

GOLD    DUST   CROSSING 


OAPTAIN    MASON    M.    PATRICK, 

Carpt  ^  SMtamn,  U.  8.  A.,  AcrMry- 
Survey  of  DeoMbv  19.  18M. 

FOBTT-WVnr  BATS  AFTSB  MMOOUHI. 
SeALI    OP    PICT. 


r  water,  on  tbo  VlaHoB  !■■».  ' 
|oM.9f«et. 

Gi«aaitiiM  of  mn^y  »Mt.O  factor  4.1  foot  abvrm  umn  low  w 
DolMd  artmm  indices  bu*  above  m«fl<i  loir  »«t*r. 
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PLATE  tS 
MISSISSIPPI  RIVER  COMMISSION. 


LUXORA   CROSSING 

Vad*  ondw  diractloii  of 
CAPTAIN    MASON    M.    PATRICK. 

Cory*  4t^  A^teMn.  I/.  8.  A.,'  i 
Sarr«T  of  Joly  tt,  1M». 


SeAki  or  rcrr. 


Hots. — ^Th*  namb^rm  for  • 

Md  indieoie  doptho  below  bmu  low  water,  en  Uw  Vttitoo  lifl 

eorrMpoiKia  to  •  nmAing  of  S.9  tOoi. 

Gofc  attimt  of  mnvf  ww  14.S  footor  10.4^  fe«C  aboro  noon  V 
DoUod  vOM  indtaoo  faM«  above  meui  low  water. 
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ROSSING 
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oorm|M>ml«  to  •  reM»nf  <»»  **•     ^^.7  i« 
6m«  ••  «i"»«  of  wrf«y^"~  .j,o^« 
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PLATZ  25 

MISSISSIPPI  RIVER  CX)MM»SSION. 


MAP  or 

LUXORA   CROSSING 

Vm1«  uadt  diraotion  tt 
CAPTAIN    MASON    M.    PATRICK. 

Corn  o/  JPt^AMW.  U.  8.  A.,  i 
8urv«y  of  8epiemb«r  i,  I8B9 
OVMliO  SOLEDOntO. 

•OALC  or  rcrr. 


IVoTB.— Th«  namben  lor  •onnding*  mmI  oontoan  ara  «spre««d  ^*^  '  ^^ 
Md  indkat*  dopiha  b«iow  mean  low  w«U»t,  on  Um  FalUm  ga««.  wl»*«=» 
oorratpofMia  to  a  rwdinf  of  S.O  foot. 

Oago  at  UoM  of  tanrey  wat  6.1  faaior  2^  foot  abova  maan  I 

Dottad  araaa  indkiatc  ban  abova  iiMan  low  waiar. 
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PLATE  S6 
MISSISSIPPI  RIVER  COMMISSION. 


MAP  or 

LUXORA   CROSSING 

M«ie  ond«r  dirwsUon  of 
CAPTAIN    MASON    M.    PATRICK. 

Corp*  9f  tnfUman,  U.  S.  A.,  Startmrf. 
Survey  of  Seplwnber  IS.  i«t. 

91X  BAT*  ATTBR  DRBOeiMO. 

scAkC  or  Pkct. 


*"*n«^on4s  to  ■  twdlnf  of  8.0  feat. 

Oagaattime  of  nanrvjr  «m5.0  foetor  1.1  fMt  • 
I>ott««l  arMM  iivlinitf  ban  abov*  mean  low  wai 


Bng  56  ^ 


Digitized  by  VjOOQIC 


1 


Digitized  by  VjOOQIC 


/ 


FLATB  W 


ISLAND 


NO- 


90. 


PLATE  ST 
MI88I88IPPI  RIVCR  00MMI88I0N. 


LUXORA   CROSSING 


OAPTAIN    MASON    M.    PATIIICK, 

Cwy*  ^  gmftuen,  V.  S.  A.,  fa  IIW|. 
rOKTT  DAYS  AFTSB  IMnCO«nO. 

•CALK  or  Fcrr. 


.  .'f°**---'nw  nnmbMs  lor  wniiinpi  ud  eoalovn  f  •xptMnd  in  feci 
y»  'ndicau  d«|4ha  below  omm  low  vatar,  ob  Om  PtaHon  ■«•,  whieb 
''^''^"Pon^  to  a  nwUnir  of  t  J  tefC. 

y"f"«>  ti"M  of  •nnr«y  waa  7J  laalor  S.4  faai  abovo  bnm  low  w«Mr. 

i'o«K^l  amw  indiMio  ban  abora  aMon  hnr  wator. 
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CHANNEL  IN  VICINITY  OF  OSCEOLA  LANDING 
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PLATB  88 

MiaslSSIPPI  RIVER  COMMISSION. 

MAr  or 

PRESIDENTS    ISLAND    BAR 

MmU  mder  dirastioii  uf 
CAPTAIN    MASON    M.    PATRICK. 

Cvrft  of  Mt,0^»mn,   V.  S.  A.,  Stcntmry. 

Surrey  ct  AuguO  '^  1»«- 

SBVBH  DAta  BBrOKB  DKBDOIWa. 

•CALK  or  rerr. 


NoTB.— TIm  numban  for  KWMding*  and  oootoara  are  expnmtd  i 
•nd  indicate  dapih*  below  mean  k>w  water,  on  the  Mcmphii  fag«,  < 
oorTvspondt  to  a  reading  of  1 .8  feet. 

Gage  at  time  of  survey  wa«  10.1  feet  or  8.3  feet  above  mean  low  « 
Dotted  areas  indicate  bars  above  mean  lour  witer. 
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PRESIDENTS    ISLAND    BAR 


CAPTAIN    MA80N    M.    PATRlOK* 
Ctrr9  9/  JE^MM.  u.  5.  A.^  9mmn- 


Qi«ialttaw  ol  iif««j  VMM  Iwtar  tJ  iMft  abov* 
IMM  MMatadlMt*  ten  ate««  imm  low  walar. 
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MISSISSIPPI  RIVER  COMMISSION. 


PRESIDENTS    ISLAND    BAR 

Made  uiid«r  direction  of 

CAPTAIN    MASON    M.    PATRICK. 

C*rf$  tf  Mmflmmn,  U.  S.  A.,  i 

Survoy  of  8«pleinb«r  3-4,  1M» 

on  DAT  A  vna  msDonw. 

•calk  or  rcrr. 


KoT«.-Th«  namton  for  Monding*  wd  oontoon  •«•  •"P'**^  *"  * 
■Jid  indioMo  dopUw  below  mtma  low  weMr.  on  tbe  Memphw  g*g^  ww 
oorrMpondstonrawHncof  LSfeei.  _    w«.«*.., 

Qege  •ttime  of  nrrey  wu  4.4  feeior  ».•  feel  ebore  bi«m»  "o*  •«•' 

Dotted  ereee  indicet*  ban  abovt  mmn  tow  water. 
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PLATE  41 
MISSISSIPPI  RIVER  COMMISSION. 


MAFOr 

PRESIDENTS   ISLAND    BAR 

Made  andcr  direction  of 

CAPTAIN    MASON    M.    PATRICK. 

<?•»»•  V  MnotHmn,  U.  8.  A.,  St^r^mv. 

Survey  of  B«pumb«r  18,  \na% 

rirrsn  dat«  Arm  DKBoointf- 

•calk  or  Fsrr. 


NoTB.—Tlie  nomtwn  lor  •oundlnfi  and  oontoara  «re  expreowl  in  fort 
d  indioate  dopih*  b«low  mwn  low  water,  on  th«  Momphii  gi««,  which 


a  to  •  reedioc  of  IJ  fMi. 

^ii»»  at  tim«  of  Mrrey  wm  3.9  foot  or  I.  L  fMt  above  mean  low  water. 
DoUtd  areaa  indicate  bare  above  mean  low  water. 
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PLATE  42  ® 

MISSISSIPPI  RIVER  COMMISSION. 

MAFOr 

PRESIDENTS    ISLAND    BAR 

Made  under  direcUon  of 

CAPTAIN    MASON    M.    PATRICK. 

C«fy«  •/  Em^lmMn,  U.  8.  A.,  8mt»mf. 

Survey  ot  T9ov«inb«r  M.  1N8. 

VOIITT.TWO  DATS  AnSK  OASDODre. 

SCALC  OF  Fcrr. 


jlf^yrs. — ^Th«  nombcr*  tor  •oondingi  Md  eonloui*  mn  exprw««d  in  !e«t 
i  lodlcsi**'  d«f>th«  Mow  mmn  low  wator.  on  th«  Memphi«  ii«e.  which 

Qail«  aft  Uin«  o(  nrvoy  wm  S.J  f««t  or  1 .4  fwi  nbove  in««»  low  w«Ur. 
pottim*  »m«  Indicat*  bars  above  mean  low  water. 
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MAT  or 

FLEECES   CROSSING 

Mad*  andtr  dirMtion  ol 
CAPTAIN    MASON    M.    PATRICK, 

Corf*  •>/  JBngtmtrt,  V.  B.  A.,  Stontarg. 
9amr9  et  July  16-27,  1M». 

8KTXM  DAYS  BSTORS  DBSDOUi«. 

SCALE  or  Fcrr. 


Hon.— Tb*  uawimn  lor  ■oaadiiica  ud  oontoort  wv  mx^rf*^  ilT^ 
•ad  iBdinia  dopUw  btlow  nMUi  low  walm  on  tho  Momphta  faf*>  ^'>*«* 
oonwpooda  to  •  rMdioc  ol  1 J  teak 

Ga«««tUiM  ol  warrvf  wm  ItJ  foetor  10.4  foM  •bor*  «•»  »«»w  w»»«. 

Dotted  anM  indkttte  ten  aboTO  mMUi  low  w*Ur. 
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CA. ^.     .^r..,,, 

Omr»  ^  CiNAwrt,  V,  9.  A.,  tem^. 

atncy  ol  Jaly  U  •nd  AufOM  1.  I8W. 

OWI  BAY  BCTOCB  DUDO«ll« . 

•CALC  or  r»rr. 


for  KNuidlngi  and  eoakwn  m«  uprMnd  ia  fort 
»«  MM  low  wttOT  on  tiM  Momplite  p«a.  «lii«h 
ofMfMl. 

, ^ llan* oCMrrqr  WM  11.0  foM or  9 J  foci  abevo  MM  low  waMr 

ad  •■■■■  t»"*«"**  *•!•  abovo  moui  low  walar. 
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PLATE  46 
MISSISSIPPI  RIVER  COMMISSION. 

LOWER 
FLEECES    CROSSING 

Mad*  aiid«r  dlractim  of 
CAPTAIN    MASON    M.    PATRICK. 

CM-pt  tf  EiigUum.  U.  S.  A..  5wraMrr- 


DUUHC  D«JID«niC. 

Scale  of  pkkt. 


■w«.— Th«  miBibM*  lor  MaadlQai  ind  oootoan  *ro  •»!»*•■■•'*  •■  ^^^ 
•Ml  iadkMo  dopIlM  telow  awa  low  ««t«r  on  Um  Momphto  gaf«.  which 
"■t?npuiiib  to  »  wodtag  ot  IJ  twt. 

QogoMtitM  of  nrvn  "••  "•*  *•*«*  ••»  *«^  "'»**"  ""^        ""'^ 


Dottwlii 


%  Indieot*  ban  aboro  n 
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MISSISSIPPI  WVER  COMMISSION. 

LOWER 

FLEECES   CROSSING 

Made  QBdOT  dlvMlioa  of 

CAPTAIN    MASON    M.    PATRICK. 

Ctm  ¥  'KfteMrt,  U.  8.  A..  Amftvy. 

inmtf  «f  A«|Bat  17^  iwm. 

■calk  or  rscT. 
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Appendix  3. 

Refobt  op  Capt.  E.  Evelbth  Winslow,  Corps  of  Engineers,  upon  Operations  in 
THE  FiROT  and  Second  DiSTRicrre. 

United  States  Engineer  Office, 

Memphis f  Tenn,y  May  go,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the  First 
and  Second  districts,  improving  Mississippi  River,  for  the  year  ending  April  30, 1900: 

The  First  district  extends  from  Cairo,  III.,  to  the  foot  of  Island  No.  40,  a  rlistance 
of  220  miles,  and  includes,  in  addition,  the  levee  work  on  the  right  bank  of  the  Mis- 
sissippi River  above  Cairo  as  far  as  Commerce,  Mo.,  a  distance  by  river  of  35  miles. 
It  includes  the  works  of  bank  revetment  at  Columbus  and  Hickman,  Ky.,  and  at 
New  Madrid  and  Caruthersville,  Mo. ;  the  systematic  improvement  of  Plum  Point 
Keach,  Tennessee  and  Arkansas;  the  Upper  St.  Francis  Levee  district,  and  part  of  the 
lower  St.  Francis  Levee  district  from  its  initial  point  to  the  one  hundred  and  thirty- 
ninth  milepost. 

The  Second  district  extends  from  the  foot  of  Island  No.  40  to  the  mouth  of  White 
River,  a  distance  of  176  miles;  but  for  convenience  the  limit  of  jurisdiction  over  the 
levees  on  the  left  bank  has  b^n  placed  at  the  Coahoma-Bolivar  County  line  (365  L. ), 
all  the  levees  on  that  bank  below  that  line  belonging  to  the  Third  district.  Within 
the  Second  district  are  included  the  bank-revetment  works  at  Memphis,  Tenn.,  and 
Hoi)efield  Bend  and  Helena,  Ark.;  the  improvement  of  Wolf  River,  Tennessee;  the 
White  River  and  Upper  Yazoo  Levee  distncts,  and  the  lower  part  of  the  Lower  St, 
Francis  Levee  district. 

fibst  district  (Cairo  to  foot  of  Island  No.  40,  220  miles). 

Columbus,  Ky,  (SI  mUes  below  Cairo,  L.). — In  1889  and  1890  some  revetment  work 
waa  done  here  with  funds  provided  by  special  appropriations.  The  object  of  the 
work  was  to  stop  the  caving  of  the  river  bank  along  the  city  front.  The  project  for 
the  work  contemplated  the  construction  of  5  si)ur  dikes  resting  on  sill  mattresses. 
Dikes  1,  2,  4,  ana  5  were  completed  and  the  sill  mattress  of  Dike  3,  work  being 
stopped  by  the  exhaustion  of  the  appropriation.  This  work  protects  about  2,200 
linear  feet  of  bank,  and  has  accomplished  the  object  for  which  designed.  It  is  still 
in  fair  condition*  Some  slight  caving  has  occurred  in  recent  years  between  the  dikes 
and  below  Dike  5,  where  the  bank  is  unprotected,  but  no  additional  work  is  required 
at  present. 

Etckman^  Ky.  {36  mUes  below  Cairo,  L.) . — The  work  at  this  locality  is  designed  to 
prevent  further  caving  of  the  river  bank  above  the  citjr  and  along  the  city  front,  and 
was  carried  on  with  funds  provided  bv  special  appropriations.  In  1889  a  mattress  of 
brush  and  stone,  930  feet  long,  waB  placed  along  the  bank  in  front  of  the  city.  In 
1892  this  was  supplemented  by  paving  the  bank  above  low  water  with  riprap.  This 
work  has  been  repaired  at  various  times,  and  in  1894  was  extended  downstream  a 
distance  of  630  feet,  making  the  total  length  of  continuous  revetment  now  in  place 
1,560  feet. 

When  the  high  water  of  1899  subsided  it  was  noticed  that  a  serious  washout  had 
taken  place  in  the  upper  part  of  the  bank  at  about  the  middle  of  the  work  done  in 
1894.  This  washout  was  caused  by  concentrated  surface  drainage  and  was  subse- 
quently enlarged  by  eddy  action.  As  the  further  enlargement  of  this  hole  would 
threaten  the  permanency  of  the  existing  bank  revetment,  the  matter  was  reported  to 
the  Commission  in  June,  1899,  and  they  allotted  for  repairs  the  sum  of  $6,000  from 
the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1899.  The  project  for 
these  repairs  contemplated  the  construction  of  a  crib  dike  founded  on  a  sill  mattress 
across  tne  hole  to  stop  the  eddy  action  and  the  revetment  of  the  banks  of  the  hole 
where  necessary  to  prevent  further  caving.  This  project  was  carried  out,  the  work 
being  bq^un  Decemoer  19  and  being  completed  January  29.  The  field  cost  was 
$2,5^.54.  (Further  details  of  the  season's  w^ork  will  be  found  in  the  report  of 
Assistant  En^neer  Rees. ) 

The  bank  revetment  at  Hickman  is  now  in  good  condition,  and  no  additional  work 
is  contemplated. 
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New  Madrid,  Mo.  (71  miles  below  Cairo,  R.), — ^The  work  at  this  point  has  been  done 
under  special  appropriations,  and  is  for  the  purpose  of  preventing  the  caving  of  the 
river  bank  along  the  city  front.  This  has  been  accomplished  by  the  constructioD  of 
a  continuous  revetment  of  the  standard  type,  fascine  river  mattress  250  feet  wide,  aod 
upper  bank  paving  of  riprap.  Nine  hundred  feet  of  this  revetment  were  built  in 
1893,  700  feet  were  added  in  1894,  500  feet  more  in  1896,  and  1,550  feet  more  in  1898. 

In  the  sundry  civil  act  of  March  3,  1899,  the  sum  of  $40,000  was  appropiiated  for 
the  completion  of  the  revetment  work  at  this  place.  Witn  this  amount  it  was  pro- 
posed to  continue  the  revetment  work,  constructing  it  in  the  same  manner  as  in  the 
previous  years,  and  to  repair,  where  necessary,  the  work  already  in  place.  Work 
was  b^^n  November  26  and  completed  January  29.  The  revetment  was  extended 
downstream  with  work  of  the  standard  tvpe.  facsine  river  mattress  275  feet  wkle, 
and  the  riprap  paving  of  the  upper  bank  carried  to  the  25-foot  staffe.  The 
river  mattress  constructed  was  900  feet  long,  but  it  lapped  by  about  50  leet  <wer 
the  end  of  the  previous  work.  Two  small  connecting  mattresses  were  placed,  one  at 
Dry  Bayou,  at  the  head  of  the  exising  revetment,  and  the  other  at  the  mouth  of 
Cypress  Drain,  below  the  work,  both  intended  to  prevent  damage  to  the  bank  by 
suruice  drainage.  Along  that  part  of  the  city  front  used  for  landing  purposes  the 
bank  pavine  formerly  put  in  had  been  damaged  by  boats.  This  was  removed,  the 
bank  gradea  and  repaved,  the  paving  being  extended  to  the  top  of  the  bank.  The 
field  cost  of  the  season's  work  was  $^,192.05.  (Further  details  will  be  found  in  the 
report  of  Assistant  Engineer  Bees. ) 

The  total  length  of  tne  New  Madrid  revetment  is  now  about  4,500  feet  and  is  all  in 
good  condition.  This  covers  the  entire  city  front  and  extends  below  it,  and  unless 
it  is  intended  to  continue  this  work  as  part  of  the  systematic  bank  protection  of  the 
entire  river  no  further  extension  is  necessary. 

OaruihermUe,  Mo.  (110  miles  below  Cario,  jK.). — ^The  work  done  here  is  intended  to 
prevent  the  caving  ot  the  river  bank  along  the  city  front  and  is  carried  on  under 
special  appropriations.  The  bank  had  been  caving  slowly  for  some  years,  but  in 
1897  this  caving  became  quite  rapid. 

The  sundry  civil  act  of  July  1,  1898,  appropriated  $20,000  to  be  used  in  protectiiu; 
the  bank  at  and  near  the  town  of  Caruthersville,  Mo.  The  appropriation  being  insuf- 
ficient to  protect  the  entire  front  of  the  town  by  a  continuous  revetment,  it  was  pro- 
posed to  construct  with  it  four  brush  and  pole  crib  dikes  similar  to  those  succeesfolly 
used  in  Memphis  Harbor,  the  dikes  being  placed  about  450  feet  apart,  center  to  cen- 
ter, and  having  a  standard  mattress  foundation  120  feet  long  bv  250  feet  wide.  On 
account  of  various  unavoidable  delays  it  was  late  in  the  season  before  work  could  be 
begun,  and  the  river  rising  soon  afterwards  caused  a  cessation  of  the  work.  All  four 
sill  mattresses  had  been  built  and  sunk,  but  the  crib  work  of  only  one  of  the  dikes 
had  been  started,  and  work  on  that  was  stopped  when  it  was  only  half  completed. 

The  sundry  civil  act  of  March  3,  1899,  appropriated  $35,000  for  rectifying  the  bank 
at  and  near  Caruthersville.  With  the  additional  funds  thus  made  avulable  it  was 
proposed  to  change  to  the  continuous  type  of  revetment  work  by  joining  the  sill 
mattresses  of  the  previous  season  with  new  mattresses,  grading  and  pavine  the 
whole  bank,  and  continuing  this  character  of  work  downstream  as  far  as  the  funds 
would  permit.  Work  was  begun  August  26.  Four  river  mattresses  were  constructed, 
three  of  them  between  and  lapping  on  the  sill  mattresses  of  the  previous  season  and 
one  below  the  fourth  of  these  sill  mattresses.  The  bank  was  then  graded  and  paved 
in  the  usual  way.  The  old  crib  of  the  previous  season  had  been  sunk  in  an  unfin- 
ished condition  and  had  been  seriously  damaged  by  high  water  and  had  caused  a 
violent  eddy  below  it  which  had  cut  mto  the  bank  and  had  left  this  crib  stickine 
out  on  a  pronounced  salient.  The  damaged  crib  was  cut  away  above  low  water  ana 
the  paving  at  and  near  the  salient  was  carried  to  the  top  of  the  bank.  No  difllcul- 
ties  were  met  with  except  the  slowness  of  the  contractor  in  delivering  stone.  The 
field  cost  of  this  season's  work  was  $32,931.19.  (Further  details  will  be  found  in  the 
report  of  Assistant  Engineer  Nolty.) 

There  is  now  in  pla^  a  standard  continuous  revetment  1,890  feet  lonjf,  all  in  good 
condition,  but  should  any  funds  be  available  in  future  it  will  be  advisable  to  con- 
tinue the  paving  to  near  tne  top  of  the  bank.  In  one  or  two  places  the  permanency 
of  the  revetment  work  is  threatened  by  surface  drains,  but  the  city  authorities  are 
expected  to  take  the  necessary  steps  to  prevent  further  damage  from  this  cause. 

Plum  Point  Beach  {147  to  186  miles  below  Cairo), — ^The  wo  As  of  improvement  in 
this  reach  have  extended  from  above  Daniels  Point  to  near  Craighead  Point, 
Arkansas,  a  distance  of  about  20  miles  (151-171),  and  have  been  carried  on  with 
allotments  from  appropriations  for  the  general  improvement  of  the  river.  The  opera- 
tions have  been  fully  described  in  previous  reports.  In  general  terms,  the  woit 
done  has  been  the  protection  of  caving  banks  by  the  construction  of  63,000  linear 
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feet  of  revetment  now  in  place,  the  closure  of  Grold  Dust  Chute  by  means  of  pile 
dikes  and  a  brush  and  stone  dam,  and  the  closure  of  Osceola  and  Bullerton  chutes  by 
means  of  pile  dikes,  and  the  construction  of  a  levee  along  the  left  bank  of  the  river 
to  confine  the  water  to  the  river  bed.  The  result  of  these  works  has  been  to  give  an 
increase  in  depth  over  the  crossings  in  Plum  Point  Reach  during  extreme  low-water 
stores. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  Com- 
mission allotted  to  this  reach  $60,000,  which  it  was  proposed  to  expend  at  the 
following  points: 

Daniels  Point,  repairs  to  revement $15,000 

Fletchers  Bend,  revetment  work 25, 000 

Gold  Dust  Dam,  repairs 10,000 

General  repairs  and  contingencies 10, 000 

In  addition  to  the  above,  the  Commission  in  November  made  a  further  allotment  of 
$8,000  for  repairs  to  the  revetment  at  Osceola  and  Bullerton  bars.  These  allotments 
and  the  balance  of  former  allotments  were  expended  in  the  following  manner: 

DanieU  Point,  Arkansas  (16$  R,). — ^The  object  of  this  revetment,  8,800  feet  long  at 
present,  is  to  maintain  a  fixed  direction  of  approach  to  the  bend  next  below.  Work 
was  begun  in  1889  by  the  revetment  of  6, 300  feet  of  bank.  This  was  subsequently  sub- 
ject to  considerable  dama^,  both  ends  being  washed  away,  and  had  to  oe  repaired 
at  various  times.  In  1895  the  existing  revetment  was  extended  upstream  4,850  feet 
In  1896  a  break  occurred  just  below  the  junction  of  the  new  and  old  work  and  a  large 
crib  dike  was  constructed  to  protect  this  point  This  crib  was  never  completed  and 
only  partially  accomplished  its  object. 

At  the  begmning  oi  this  season  the  condition  of  the  revetment  was  as  follows:  The 
upper  part  of  the  work  down  to  the  dike,  a  distance  of  5,200  feet,  was  all  in  good  con- 
dition; the  crib  dike  was  in  6dr  condition,  but  a  tendency  had  been  shown  to  cut 
across  the  point  behind  this  dike.  For  the  next  1,400  feet  the  upper  bank  work  was 
almost  completely  gone,  the  bank  having  receded  into  the  form  oi  pockets  with  sali- 
ents between  them.  The  bank  for  the  next  1,100  feet  was  in  good  condition.  Next 
there  came  a  deep  pocket  700  feet  long.  Below  this  for  400  feet  the  subaqueous  work 
and  the  upper  bank  paving  to  the  14-foot  stage  was  in  good  condition,  but  the  remain- 
der of  the  paving  was  gone,  the  river  having  cut  in  behind  the  revetment  work. 

During  tne  season  the  following  repairs  were  made:  The  1896  dike  was  strength- 
ened at  its  shore  end  and  a  stone  dike  was  built  along  the  axis  of  the  point  of  land 
back  to  the  hiffh  bank.  Along  the  stretch  of  failing  revetment  two  large  crib  dikes 
were  built  in  the  two  deepest  pockets  to  destroy  the  eddies,  and  all  the  salients  were 
strengthened  by  bein^  heavily  paved  up  to  the  top  of  the  bank  and  by  having  con- 
necting mattresses  built  along  their  flanks.  The  lower  700-foot  pocket  is  not  now 
caving,  and  at  this  point  the  only  repairs  made  were  the  construction  of  a  connect- 
ing mattress  and  the  paving  of  the  bank  at  the  upper  end  of  the  pocket  to  prevent  it 
from  enlar^ng  in  this  direction.  The  lower  stretch  of  the  work.  Where  tne  revet- 
ment is  disconnected  with  the  shore,  was  repaired  by  the  construction  of  a  lai^ 
dike  reaching  from  the  top  of  the  existing  revetment  well  into  the  bank.  This  was 
built  of  brush  and  heavily  paved,  and  was  placed  on  a  sill  mattress  to  prevent  scour 
from  the  overfall.  The  field  cost  of  the  work  was  $17,823.79. '  (Further  details  will 
be  found  in  the  report  of  Assistant  Engineer  Nolty.) 

Askport  Bend,  Tennessee  (16S-167,  X. ). — ^The  revetment  work  in  this  bend  begins  at 
Forked  Deer  Chute  and  extends  to  the  Gold  Dust  dikes,  there  bein^,  however,  an 
unrevetted  interval  of  3,800  feet  Two  thousand  six  hundred  and  mnety-four  feet 
of  mattress  work  were  constructed  in  1882  just  below  Forked  Deer  Chute.  In  1892 
work  was  resumed,  and  was  continued  in  1893  and  1894,  the  revetment  then  con- 
structed banning  3,800  feet  below  the  foot  of  the  1882  work  and  extending  to  the 
dikes,  a  distance  of  16,540  feet.  All  of  this  work,  except  6,800  feet  at  the  lower  end, 
ii|of  the  old  woven  type  of  mattress;  that  length  is  revetted  with  the  standard  fas- 
cine mattress  300  f^et  wide.  The  1882  work  and  the  interval  below  it  are  now  cov- 
ered by  a  sand  bar,  which  has  grown  until  it  laps  over  the  head  of  the  1892  work. 

After  the  subsidence  of  the  flood  of  1898  it  was  found  that  five  faults  had  devel- 
oped in  this  work,  three  in  the  upper  bank  work  above  the  limit  of  paving  and  two 
at  the  junction  of  the  mattress  work  with  the  paving.  During  the  season  of  1898-99 
the  largest  of  these  only  had  been  repaired,  when  the  risinfl;  nver  caused  a  cessation 
of  work.  At  the  befirinning  of  the  present  season  these  ismis  still  existed  and  other 
small  ones  had  developed.  Most  of  these  faults  are  due  to  the  failure  of  the  old- 
style  revetment  at  the  junction  of  the  subaqueous  mattresses  with  the  paving.  These 
fsiults  were  repaired  bv  constructing  connecting  mattresses  lapping  over  the  breaks 
and  by  repavmg  the  bank.    The  other  foults  were  at  the  top  o?  the  paving,  and 
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acroflB  these  small  stone  dikes  were  bnilt  to  check  the  carrent  The  field  cost  of  tlus 
work  was  $16,379.37.  (Further  detdls  will  be  found  in  the  report  of  Aasistaiit 
Eiunneer  Nolty.) 

fletehers  Bendy  Arkantcu  {158-161,  R,).—Th\B  bend  has  been  caving  for  many  yean. 
Some  5,000  feet  of  revetment  work  was  done  here  in  1884.  This  was  of  the  old-styfe 
work  and  all  of  it  has  since  been  destroyed  or  has  been  covered  by  more  recent  oon- 
struction.  Work  was  resumed  in  1888  and  in  this  and  the  following  year  two  long 
portions  of  bank  were  revetted.  The  upper  portion  b^an  2,500  feet  below  the 
head  of  the  1884  work  and  consisted  of  3,000  feet  of  continuous  revetment.  Tlie 
lower  portion  heg^Boi  3,800  feet  below  the  end  of  the  upper  portion  and  consisted  of 
four  sections,  each  1,100  feet  long,  separated  by  gaps  of  300,  400,  and  500  feet  In 
1891  the  old  work  was  repaired  and  tne  interval  between  the  portions  was  dosed  by 
a  continuous  revetment  Other  repairs  were  made  from  time  to  time,  and  in  1895, 
iJie  gaps  having  shown  a  tendency  to  enluige,  stone  groins  were  built  at  the  ends  of 
the  existing  sections  of  interrupted  revetment  The  end  of  the  lowest  section  had 
been  washed  away  and  a  larae  pocket  had  been  cut  into  the  bank  by  the  reeolting 
eddy.  Across  this  pocket  a  large  crib  dike  was  built  to  break  up  this  eddy.  In  18^ 
another  dike  was  constructed  to  break  up  the  eddy  in  the  laiigest  gim.  In  addition, 
2,600  feet  of  new  revetment  work  was  constructed  below  the  1895  dike.  Ttus 
extended  the  work  to  a  total  length  of  17,700  feet  from  the  head  of  the  initial  work 
in  1884. 

Since  1896  the  caving  has  attacked  the  bank  actively  at  and  above  the  head  of  the 
existing  work,  and  much  of  it  has  been  destroyed.  IjO  prevent  or  delay  the  further 
destruction  of  this  work,  there  was  constructed  in  1898,  at  the  head  of  the  then  exists 
ing  work,  a  large  crib  dike.  During  the  hish  water  of  1899  a  violent  eddy  was  created 
immediately  toIow  this  dike,  causing  the  bank  to  cave  into  a  large  and  deep  pocket 
and  destroying  all  that  was  left  of  the  1884  work. 

To  repair  this  a  large  fascine  mattress  was  constructed,  covering  the  floor  of  this 
pocket  and  lapping  over  the  sill  mattress  of  the  crib  above  and  the  still  intact  river 
mattress  below  (1888  work) .  This  pocket  mattress  was  767  feet  long.  The  bank  of 
this  pocket  was  then  graded  and  paved  in  the  usual  manner,  and  the  paving  of  the 
bank  below  was  then  repaired  where  it  had  been  injured  by  tne  violent  eddy  current 
The  dike  itself  had  been  damaged  and  partially  undermined;  so  the  part  above 
water  was  removed  and  the  point  thus  exposed  was  heavily  paved  to  the  top  of  the 
bank.  The  bank  above  the  dike  was  caving  badly,  and  to  check  this  the  work  wai; 
extended  upstream  about  325  feet  with  the  standard  revetment  The  field  cost  of 
this  work  was  $37,938.12.  (Further  details  will  be  found  in  the  report  of  Assistant 
Engineer  Nolty.^ 

Tne  revetment  of  this  bend  now  covers  a  distance  of  about  16,300  feet  and  is  in 
Mr  condition.  The  bank  in  the  bend  above  the  work  is  still  caving  rapidly,  and  the 
existing  revetment  must  be  extended  or  else  constantiy  repaired  at  its  head  to  pre- 
vent its  destruction. 

Lower  end  of-OxeoUi  Bar  (168,  U.]. — ^The  revetment  along  the  lower  part  of  this 
bar  was  built  m  1890  and  1891,  and  is  of  the  old  stvle  of  woven  mattress.  It  is  5,500 
feet  long.  The  change  in  the  low- water  channel  has  caused  this  work  to  be  veiy 
seriously  attacked  by  the  current  at  low  water,  and  it  is  giving  away  just  at  the 
junction  of  the  subaqueous  and  bank  work.  Another  cause  tending  to  tne  destruc- 
tion of  this  revetment  work  is  the  soft,  porous  character  of  the  bank  and  the  forma- 
tion back  of  it  of  lakes  or  ponds  after  temporary  rises  in  the  river.  .One  of  these 
titults,  developing  during  the  season's  work,  was  entirely  above  the  level  of  the  river 
at  the  time,  and  was  due  to  the  oozing  out  of  the  soft  material  of  the  bank  from  the 
seepage  of  water  from  these  lakes. 

Two  of  these  faults  were  repaired  in  1898,  but  at  the  beginning  of  this  season's 
work  others  had  developed.  These  were  repaired  in  the  usiml  manner,  by  building 
connecting  mattresses  over  the  breaks  and  then  repaving  the  bank.  The  field  cost 
of  these  repairs  was  $9,299.57.  (Further  detalLg  will  be  found  in  the  report  <si 
Assistant  Engineer  Nolty. )  • 

During  the  work  this  season  an  examination  was  made,  and  the  whole  of  this  old- 
style  work  was  found  to  be  badly  broken  up  at  and  below  the  low-water  line,  and  should 
the  river  continue  its  severe  attack  upon  it,  this  portion  of  the  revetment  will  fail 
completely.  Just  after  the  completion  of  the  repairs  above  mentioned  another  small 
fault  occiured,  but  the  rising  of  the  river  prevented  its  repair. 

OM  Dust  Dam  (169,  X. ).— The  works  built  in  Gold  Dust  Chute  had  for  their  object 
the  closure  of  this  chute,  thus  confining  the  water  at  low  sta^  to  the  main  channel. 
In  this  they  have  been  successful.  These  works  have  consisted  of  a  series  of  pile 
dikes  at  the  head  of  the  chute  built  in  1882  to  1884;  pile  dikes  at  the  lower  end 
built  in  1889  between  Elmot  Bar  and  Island  30,  and  Island  30  and  the  Tennessoe 
ahore,  and  Gk>ld  Dust  Dam. 
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Thii  •knietim  inns  from  Elmot  Bar  to  the  Tennessee  shore  aboutamfleand  thre^ 
quarters  below  Gold  Dost  Landing.  It  was  boilt  in  1893.  It  at  onoe  began  to  settle 
and  repairs  were  made  in  the  fall  of  1894  and  again  in  1895.  At  the  beginning  of 
this  season's  work  its  condition  was  as  follows:  Near  the  Elmot  end  of  the  dam 
there  was  a  depression  about  100  feet  long  down  to  aboat  12  feet  on  the  gauge  (origi- 
nal height  of  dam  was  16  feet).  Then  for  460  feet  the  dibn  was  completely  silted  up 
and  covered  several  feet  deep  with  accumulated  sand  and  gravel.  Then  for  about  a 
quarter  of  a  mile  the  dam  was  visible  and  intact,  though  settled  slightlv  below  the 
original  level.  At  a  point  about  1,900  feet  from  the  Elmot  end  and  1,000  feet  from 
the  Tennessee  shore  there  was  a  break  in  the  dam  91  feet  wide  at  the  water  edge  and 
18  feet  deep.  From  this  point  to  the  Tennessee  shore  the  dam  was  intact,  but  had 
settled  somewhat  The  shore  line  just  below  the  Tennessee  end  of  the  dam  had 
been  cut  into  a  pocket  and  indicated  the. tendency  of  an  eddy  to  cut  behind  and 
around  the  end  of  the  dam.  Below  the  diun  from  the  break  to  the  Tennessee  shore 
there  was  a  pond  of  water,  in  one  place  as  much  as  60  feet  deep.  The  repair  work 
done  was  as  follows:  The  break  was  closed  bv  a  lanze  crib  built  on  a  sill  mattress 
which  lapped  on  the  connectins  mattress  beiow  the  break  and  spread  out  in  a  fan 
shape  above,  so  as  to  cover  the  bottom  thoroughly.  This  crib  was  Duilt  in  the  shai>e 
of  an  arch  to  resist  better  the  pressure  that  the  water  would  brins  against  it  This 
crib  and  the  dam  near  it  were  Drought  up  to  the  original  level,  16  feet  on  the  gauge, 
by  brush  work  and  paved  with  stone.  The  depression  in  the  Elmot  end  was  treated 
in  the  same  way.  The  pocket  in  the  Tennessee  shore  below  the  dam  was  covered 
with  a  floor  mattress  to  prevent  deepening  and  the  bank  was  covered  with  a  light 


Saving  of  brush  and  stone.  The  field  cost  of  these  repairs  was  $10,268.02.  (Further 
etails  will  be  found  in  the  report  of  Assistant  Engineer  Nolty. ) 

Before  these  repairs  were  qmte  completed  the  river  rose  slightly,  filling  up  the  pool 
above  the  dun  and  causing  a  head  of  water  on  the  upper  side  of  bA  much  as  6  feet 
Under  this  head  the  new  crib  in  the  gap  was  pushed  somewhat  out  of  line  and  settied 
nearly  8  feet  Subsequently  the  work  was  submerged,  and  at  this  date  is  still  under 
water.  It  has  been  reportea  that  just  before  the  complete  submeivenoe  of  the  dam 
a  new  break  occurred,  this  time  400  feet  toward  the  Elmot  shore  m>m  the  old  gap. 
This  seems  to  have  occurred  from  the  foundation  of  the  dam  being  pushed  completely 
oat  bythe  head  of  water^  leaving  the  dam  as  a  bridge,  which  of  course  rapidly  broke 
op.  The  whole  dam  bemg  stiU  under  water,  no  details  of  the  amount  of  damage  can 
begiven. 

Other  worit.  — ^In  addition  to  the  above  mentioned  places  in  Plum  Point  Reach  where 
work  has  been  done  this  season  the  improvement  has  consisted  of  the  following: 

The  olojsinff  of  Osceola  and  BuUerton  chutes  by  pile  dikes,  built  in  1882  and  1883 
and  repairea  since.  These  dikes  have  accomplished  then-  purpose,  and  the  old 
channel  behind  Osceola  and  BuUerton  bars  ana  the  chutes  leadmg  to  it  are  almost 
ocunpletely  silted  up  and  contain  water  only  at  high  stages. 

The  revetment  of  the  upper  part  of  Osceola  Bar,  built  in  1883  and  1896;  6,860  feet 
of  this  work  are  still  in  place  and  in  good  condition. 

The  revetment  of  Bullerton  Bar,  built  in  1883  and  repaired  in  1893  and  1894;  9,100 
feet  of  this  work  are  in  place  and  in  good  condition. 

Pile  dikes  at  Plum  Pomt  These  were  built  in  1883  and  1884  to  narrow  the  river. 
and  have  accomplished  their  purpose,  causing  the  growth  of  a  large  sand  bar. 

Levee.— ThiB  was  built  in  1887  from  the  old  levee  back  of  Ashport  to  Plum  Point, 
a  distance  of  12  miles.  The  levee  was  broken  in  several  places  by  the  flood  of  1897, 
and  part  of  it  near  its  lower  end  has  caved  into  the  river. 

nooHD  DniBicT  (foot  of  Island  No.  40  to  mouth  of  White  Biver,  176  miles) . 

Hop^fldd  Bendf  Arkanacu  (ftJ-tSO  ndUi  hdaw  Cairo^  R.)  .—The  revetment  in  this 
bendf  now  about  16,200  feet  long,  extends  from  Mound  City  Landing  to  Hopefleld 
Point,  and  was  constructed  from  funds  allotted  by  the  Commission  from  appropria- 
tions for  the  general  improvement  of  the  river. 

The  ol^ect  of  this  revetment  is  to  prevent  the  further  caving  of  this  bend  and  the 
consequent  growth  of  the  opposite  bank  and  the  encroachment  of  the  sand  bar  upon 
the  wnarf  front  of  Memphis.  Work  was  begun  in  1882  and  was  continued,  except 
when  stopped  by  high  water,  until  1884,  9,600  feet  of  bank  being  revetted,  of  whicn, 
however,  1,600  feet  at  the  lower  end  were  destroyed  before  a  further  extension  of  the 
revetment  was  made.  In  1887  this  work  was  extended  downstream  4,000  feet,  the 
width  of  mattresses  being  increased  from  140  feet,  used  in  the  previous  work,  to  200 
feet  In  1888  the  work  was  extended  to  the  Point  When  work  was  started  it  was 
lioped  to  hold  the  bank  about  in  the  position  it  occupied  at  that  time,  but  the  failure 
of  appropriationa  at  critioal  times  prevented  thi%  and  before  the  revetment  reached 
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Hopefield  Point  the  bank  there  had  receded  by  cavine  more  than  3,000  feet  Repairs 
have  been  necessary  from  time  to  time  both  to  the  subaqueous  work  and,  in  18d7  and 
since,  to  the  bank  above  the  paving.  All  mattress  work  done  prior  to  1893  was  of  the 
old-style  woven  type,  and  as  this  had  given  signs  of  deterioration  it  waa  thought 
necessary,  on  account  of  the  importance  of  holding  this  point,  to  cover  it  with  the 
new  standard  fascine  mattfess.  For  this  work  the  Commission  allotted,  from  the 
funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  sum  of  $60,000. 
Work  was  begun  in  August  and  completed  in  October.  Three  river  mattresses  of  a 
total  length  of  3,350  feet  were  built  and  sunk  over  the  previously  existing  woven 
mattresses.  Several  small  connecting  mattresses  of  the  same  fascine  type  were  built 
where  necessary  along  the  inshore  edge  of  the  river  mattresses.  The  oank  paving 
was  repaired  at  various  places,  and  a  small  crib  dike  was  built  from  the  top  of  the 
paving  to  the  top  of  the  bank  to  assist  those  built  in  previous  years  in  preventing 
the  threatened  washout  at  this  place.  Around  the  point  at  the  extreme  lower  end 
of  the  work  a  small  stone  dike  was  built  to  stop  the  tendencv  of  the  eddy  current  to 
wash  this  point  awav  from  below.  The  total  field  cost  of  the  work  was  154,540.81. 
(Further  aetails  will  be  found  in  the  report  of  Assistant  Engineer  Reee.) 

Present  condition. — The  lower  6,000  feet  of  the  revetment  of  this  bend  is  all  in  good 
condition,  the  mattresses  being  of  the  fascine  type  built  in  1893  and  1899.  However, 
the  river  at  places  has  shown  a  tendency  to  cut  away  the  bank  above  the  top  of  the 
lAving,  and  it  is  believed  to  be  desirable  to  extend  the  paving  to  the  top  of  the  bank 
The  remainder  of  the  existing  revetment,  10,200  feet,  was  built  with  the  woven  type 
of  mattress  work,  but  this  portion  of  the  bend  is  not  now  subject  to  a  very  severe 
attack  by  the  current.  This  protection  has  proved  sufficient,  and  it  is  not  believed 
that  any  very  extensive  repairs  are  requirea.  The  bank  around  the  point  at  the 
lower  end  of  the  work  has  shown  a  tendency  to  cave  back  slowly  from  edd^  action, 
and  it  is  though t'that  an  extension  of  the  revetment  work  is  desirable  at  tJiis  point. 

It  is  absolutely  necessary  for  the  existence  of  the  present  Memphis  wharf  hont 
that  Hopefield  Point  should  not  be  allowed  to  recede  farther. 

Wolf  River  (iSO  mUes  below  Cairo,  L.).— This  work  is  carried  on  by  special  appro- 
priations, and  its  object  is  to  keep  the  channel  of  this  river  navigable  during  the  low- 
water  season  as  far  as  the  county  bridge,  about  2}  miles  above  the  mouth  of  the 
river.  The  channel  of  this  river  for  the  lower  2,000  feet  is  through  the  Memphis 
sandbar. 

The  river  and  harbor  act  of  June  3,  1896,  made  available  for  the  improvement  of 
this  stream  the  sum  of  $35,000.  The  approved  project  provided  for  dredging  and 
the  removal  of  sunken  logs,  snags,  and  other  obstructions.  An  attempt  was  made  to 
have  this  work  done  by  contract,  but  during  the  progress  of  the  work  so  many  unex- 
pected difficulties  presented  themselves  that  justice  to  the  contractor  required  the 
termination  of  the  contract,  which  waa  done  May,  1898,  after  about  30,000  cubic  yards 
of  material  had  been  removed. 

In  July,  1898,  a  dipper  dredge  was  purchased  for  use  on  this  work  and  operations 
were  suliequently  carried  on  by  hired  labor.  During  the  season  of  1898-99  about 
28,000  cubic  yards  were  dredgea  and  a  lai^  number  of  snags  were  removed. 

During  the  season  of  1899  some  alterations  were  made  to  the  dredge,  and  with  it 
operations  were  resumed  in  August.  No  scows  being  available  the  material  dredged 
was  dumped  on  the  banks.  This  method  had  previously  been  verv  successful,  but 
this  season  the  material  was  so  soft  that  much  of  it  soon  slipped  back  into  the  chan- 
nel. On  the  whole  the  operations  were  not  successful,  navigation  being  impeded 
for  nearly  three  months.  This  waa  partially  due  to  extremely  un^vorable  natural 
conditions.  The  Mississippi  remained  at  a  relatively  high  stage  until  late  in  August 
and  then  dropped  with  extreme  rapidity,  and  during  the  season  the  discharge  of 
Wolf  River  was  so  small  as  to  be  unable  to  assist  the  improvement  by  scouring. 
During  the  season  32,860  cubic  yards  of  material  were  removed,  at  a  field  cost  of  less 
than  11  cents  per  yard.  (Further  details  will  be  found  in  the  report  of  Aasistant 
Engineer  Le  Vaaseur. ) 

At  each  high  water  of  the  Mississippi  there  will  be  a  deposit  of  sediment  in  Wolf 
River,  especially  near  its  mouth,  which  deposit  must  be  removed  by  dredging. 

During  the  coming  season  it  is  intended  to  construct  for  future  use  on  this  work 
two  dump  scows,  and  with  them  it  is  expected  that  the  channel  can  be  kept  open. 

Memphia  Harbor  {£S0-iS9  miles  below  Cairo,  L. ) . — ^The  work  at  this  point  is  the  pro- 
tection of  about  14,800  linear  feet  of  bank.  It  has  been  done  by  special  appropria- 
tions, bv  allotments  from  the  appropriations  for  the  general  improvement  of  the  nver, 
by  funos  raised  by  the  citizens  of  Memphis,  and  by  the  bridge  company. 

This  revetment  for  a  distance  of  7,700  feet  was  constructed  by  the  United  States  in 
1884  to  1887,  beginning  1,220  feet  above  Wolf  River  and  extending  to  below  Beale 
street.    Thence  for  2,200  feet  the  bank  is  protected  by  a  series  of  dikee  built  in  1886 
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by  United  States  employees  with  funds  raised  by  the  citizens.  These  dikes  have  sev- 
eral times  since  been  repaired  by  the  United  States.  Thence  for  3,640  ftet  the  revet- 
ment was  constructed  by  the  United  States  in  1894,  1896,  and  1898.  This  work  laps 
on  the  bridge  companjr's  revetment  of  1890,  which  extends  a  farther  distance  of  1.260 
feet.  All  of  this  work  is  of  the  continuous  type  except  the  2, 200  feet  of  citizens'  dikes. 
The  paved  levee  of  the  city  extends  from  Jetferson  street  (4,700  feet  below  the  head 
of  the  revetment)  to  Beale  street,  a  distance  of  about  2,800  feet. 

No  allotment  or  appropriation  was  made  for  this  improvement  during  the  past 
year,  but  there  was  a  small  balance  of  an  old  spedai  appropriation  remainmg. 
With  a  part  of  this  slight  repairs  were  made  to  the  bank  protected  bv  the  above- 
mentioned  dikes.  At  two  places  small  connecting  mattresses  were  built  to  stop  the 
scour  between  the  dikes  that  threatened  to  cut  deep  pockets  at  these  places;  two  of 
the  dikes  were  repaired  by  replacing  part  of  the  cnb  work  and  its  stone  covering, 
and  a  short  section  of  the  bank  in  one  of  the  pockets  was  paved  to  keep  the  current 
from  attacking  a  stratum  of  fine  water-bearing  sand  there  outcropping.  The  field 
cost  of  this  work  was  $3,523.99.  (Further  details  will  be  found  in  the  rej[>ort  of 
Assistant  Engineer  Rees.) 

The  revetment  work  along  the  Memphis  front  is  now  in  good  condition,  but  the 
wharf  front  from  Wolf  River  down  to  Monroe  street  is  obstructed  by  a  lai^  sand  bar 
that  formed  here  as  a  result  of  the  caving  away  of  Hopefield  Point.  In  its  present 
condition  the  bar  makes  about  half  of  the  paved  levee  inaccessible  to  steamboats  except 
at  high  stages.  This  bar,  though  increasing  in  height,  is  not  extending  downstream, 
and  to  prevent  such  an  extension,  which  would  be  ruinous  to  the  existing  wharf  front, 
it  is  essential  that  Hopefield  Point  be  not  allowed  to  recede  farther. 

Helena  Harbor  {S06  miles  below  CairOt  R, ) — ^The  work  at  this  point  has  been  done 
under  special  apptopriations  and  consists  of  the  protection  of  the  i)ank  for  a  length 
of  4,900  feet,  to  prevent  its  erosion  and  the  encroachment  of  the  river  upon  the  town. 
Part  of  this  bank  revetment  is  of  the  continuous  type  and  the  rest  consists  of  a  series 
of  dikes. 

The  sundry  civil  act  of  March  3,  1899,  appropriated  $30,000  for  improving  harbor 
and  rectifying  the  banks  at  Helena,  ^d  with  this  mone^  work  was  b^un  October 
4  and  completed  December  22.  When  work  was  begun  in  this  harbor  in  1889  tiiere 
was  constructed  at  the  upper  end  of  the  revetment  a  mattress  613  feet  long  by  226 
feet  wide,  unaccompanied  by  the  usual  upper  bank  pavine,  the  bank  here  being  of  a 
very  tough  material.  In  the  years  that  have  since  elapsea  this  bank  has  caveoback 
slowly,  leaving  the  mattress  unconnected  with  the  shore  even  at  low  water.  Along 
this  strip  of  b£ik  there  was  built  this  year  a  standard  fascine  mattress  touching  the 
bank  along  the  low-water  line  and  lapping  over  the  old  mattress.  From  the  down- 
stream end  of  this  old  mattress  the  new  mattress  was  made  full  width,  250  feet,  and 
extended  until  it  lapped  on  the  sill  mattress  of  the  first  dike  below.  The  bank  along 
this  streteh  was  then  graded  and  paved.  In  addition  to  the  above  work  a  consider- 
able amount  of  repair  work  was  done  to  the  dikes,  especially  at  and  near  the  location 
of  Dike  4.  The  field  cost  of  the  season's  work  was  $18,198.86.  (Further  details  will 
be  found  in  the  report  of  Assistant  Engineer  Rees.) 

This  season's  work  makes  the  revetment  continuous  from  the  head  of  the  work  at 
the  elevator  to  Dike  1,  a  distance  of  1,140  feet.  Thence  for  1,180  feet  to  Dike  4  the 
revetment  consists  of  the  dikes  built  in  1889  and  repaired  frequently  since.  Floor 
mattresses  have  been  built  in  all  the  intervals  except  one,  so  that  below  water  the 
work  is  continuous  except  for  an  interval  of  230  feet.  Below  Dike  4  the  work  con- 
sists of  the  standard  type  of  continuous  revetment  for  a  distance  of  2,580  feet  (built  in 
1896  and  1898)  with  the  addition  of  crib  dikes  across  a  depression  in  the  upper  bank. 

All  of  this  revetment  work  is  now  in  good  condition,  but  it  is  probable  that  in  the 
future  the  paving  must  be  extended  to  Uie  top  of  the  bank  and  that  further  repairs 
will  be  required  to  the  dikes. 

OENSRAL  BEMARE8  UPON  CRANKEL  WOBK  DURING  THB  SEASON. 

The  conditions  under  which  channel  work  has  been  prosecuted  this  season  have, 
on  the  whole,  been  extremely  favorable.  Labor  has  been  abundant  and  there  has 
been  no  interference  from  epidemics  or  quarantine.  The  stage  of  the  river  has  been 
exceedingly  favorable.  The  water  had  fallen  low  enough  to  begin  mattress  work  by 
the  latter  part  of  Au^pst,  and  after  that  it  continued  to  fall,  and  from  September  1 
to  December  15  the  river  was  continuousljr  below  the  5-foot  stage.  Under  these  con- 
ditions mattress  work  could  proceed  rapidly  and  cheaply.  However,  though  the 
stage  of  the  river  was  tiivorable  for  mattress  construction,  it  had  one  great  disadvan- 
tage in  that  it  seriously  interfered  with  the  delivery  of  stone  in  the  first  district. 
This  stone  came  from  quarries  situated  above  Cairo,  and  the  water  was  for  a  long  time 
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80  low  in  the  Ohio  and  Upper  ItGamamppi  riven  aa  to  atop  bai)ge  umigatkm,  Hioa 
causing  seriona  delays  in  stone  deliveries.  On  this  account  it  became  neoeaaaiy  to 
save  ful  available  stone  for  mattress  sinking  and  to  put  off  bank  paving  ontO  UHer  in 
the  seaaon.  This  tended  to  a  considerable  increase  in  the  cost  of  the  work,  and  I 
consider  it  would  be  eoonomi(»l  in  the  future,  whenever  it  is  possible  to  estimate 
the  locality  where  stone  will  be  needed,  to  purchase  this  during  high  water  and  store 
it  on  the  bank  where  it  will  be  convenient  to  the  work.  This  will  require  additioml 
handling  of  the  stone,  but  the  cost  of  this  will,  I  believe,  be  more  than  regained 
in  the  decreased  price  of  the  stone  delivered  during  high  water  and  the  certainty 
of  having  it  on  hand  when  required. 


XJfmer  St.  Francu  Levee  dietrid  {S6  mUee  above  to  70  miUe  hdow  Ocdro,  i^. ).— This 
district  extends  from  Ck)mmeroe,.  Mo.,  to  New  Madrid,  Mo.,  a  distance  bv  river 
of  about  105  miles.  The  length  of  levee  line  when  completed  will  probably  be 
about  85  miles,  'the  area  protected  is  the  land  between  the  river  and  Prairie  Ridge, 
which  is  cut  by  the  river  at  New  Madrid.  This  area  is  about  700  sauare  mifes. 
This  land,  though  generally  low,  is  separated  into  sections  by  ridges,  whicn  are  above 
all  except  the  highest  overflows.  In  addition  to  the  above  area  a  very  laige  {Mit  of 
the  Lower  St.  Francis  Bottom  is  subject  to  overflow  from  this  same  water,  as  it  can 
find  its  way  through  the  low  gap  at  the  upper  end  of  Prairie  Ri<U^  The  latter 
region  is  also  subject  to  overflow  by  high  water  getting  through  we  narrow  gap 
between  Cape  •Girardeau  and  Ck>mmeroe  Ridge,  but  a  small  State  levee  has  been 
built  across  this  gap.  A  levee  has  been  built  bj  local  authorities  from  Gommeroe  to 
the  Iron  Mountain  Railroad,  a  mile  above  Birds  Point,  and  ia  in  good  condition. 
From  Birds  Point  southward  a  levee  was  started  in  1896  by  local  authorities,  but 
owing  to  financial  difficulties  work  was  soon  stopped.  This  incomplete  levee  was 
seriously  dama^ged  by  the  flood  of  1897.  There  is  not  at  present  any  data  In  thia 
office  from  which  to  calculate  the  amount  of  earth  in  the  existing  levee  from  Gom- 
meroe to  Birds  Point,  or  the  total  yardage  necessary  to  completely  levee  this  district, 
but  a  survey  is  now  being  made  by  the  lo<!al  levee  board  which  will,  when  com- 
pleted, ffive  this  data.  It  is  not,  however,  believed  that  more  than  7,000^000  cubic 
yards  ofadditional  levee  will  be  necessary  to  complete  the  levees  of  this  district 

Out  of  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  Com- 
mission allotted  the  sum  of  $20,000  for  work  at  and  below  Birds  Point  With  thia 
the  work  of  repairing  and  completing  the  existing  fragmentary  levee  was  begun  under 
contract  dated  July  15, 1899,  at  12.99  cents  per  cubic  yard.  The  levee  aa  oonatmcted 
b^a^ins  at  the  Cotton  Belt  Railroad  embankment  at  the  southeast  edge  of  the  town  of 
Birds  Point,  makes  a  loop  around  the  laige  hole  washed  out  in  1897,  and  thence  fol- 
lows the  line  of  the  old  levee,  all  being  completed  to  the  standard  Mississippi  River 
Gommiasion  levee  ffrade.    Three  miles  and  2,950  feet  were  completed  this  season. 

During  the  perioa  from  May  1,  1899,  to  April  30,  1900,  there  were -constructed  bv 
the  United  States  185,544  cubic  yards.  During  this  period  the  United  States  expendea 
the  sum  of  $19,591.22,  this  including  office  expcoises,  superintendence,  surveys,  engi- 
neering, and  contiiu^cies.  The  average  cost,  including  the  above  items,  was  14.45 
cents  per  cubic  yard. 

The  completion  of  this  piece  of  levee  by  the  United  States  leaves  a  break  in  the 
levee  line  of  about  1  mile  through  the  town  of  Birds  Point,  the  State  levee  ending  at 
the  Iron  Mountain  Railroad,  at  the  northwest  edge  of  the  town,  and  the  new  Umted 
States  levee  beginning  at  the  Cotton  Belt  Railroad  at  the  southeast  edge.  The 
embuikment  of  this  latter  railroad  is  above  all  except  the  highest  floods,  and  negotia- 
tions are  now  in  progress  between  the  local  authonties  and  the  railroads  looking  to 
the  closing  of  this  gap  in  the  levee  line. 

Lower  S.  Franae  Levee  district  {79  to  M98  mxUe  hdow  Cairo,  12.).— This  district 
extends  from  the  high  lands,  about  9  miles  below  New  Madrid,  to  the  mouth  of  the  St 
Francis  River.  Its  length  bv  river  is  219  miles.  The  length  by  levee  line  when 
completed  will  probably  be  about  207  miles.  The  area  that  will  be  protected  by  the 
completed  levee  will  be  about  3,500  s(^uare  miles. 

The  total  length  of  levee  already  bmlt  is  about  161  miles,  divided  into  two  sections 
by  an  unleveed  interval  of  36  miles.  The  upper  section  is  144  miles  long,  bwinuins 
1  mile  above  Point  Pleasant,  Mo.  (79  R.),  and  endi^  at  the  Choctaw  fidlroaa 
embankment,  across  from  Presidents  Island  (235  R) .  Tne  lower  section  is  17  miles 
long,  be^nnins  at  Holtree  Bayou,  back  of  Council  Bend  (268  R.),  and  ending  near 
WiOnut  fiend  Landing,  Arkansas  (282  R). 

At  the  date  of  the  last  annual  report  one  contract  was  in  force,  that  of  T.  Mike,  for 
enlargement  work  near  Tyler,  Mo.  (125  R.).  Thia  contract  was  aadafactorily  com- 
pleted by  July  1, 1899.  ^ 
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From  the  funds  made  available  by  the  amidry  dvil  act  of  March  3, 1890,  the  Oom- 
miflelon  allotted  the  som  of  $123,500  for  levee  woric  in  this  district  This  was  used 
in  work  at  the  following  points:  New  loop  at  Point  Pleasant,  Mo. ,  milepost  1  (80  R. ) ; 
new  loop  at  Caruthersville,  Mo.,  twenty-ninth  mile  (110  R.);  new  spurs  at  Rankins 
MUl,  Missouri,  milepost  16  (95  R.);  repairs,  enlaraement,  and  toppmg  below  Point 
Pleasant,  Mo.,  second  and  third  miles  (81  R.),  ana  from  near  Gavoso,  Mo.,  Station 
29,  mile  23,  to  near  CSaruthersville,  Mo.,  Station  32  on  mile  28  (106-109  R.);  and 
from  near  Oaruthersville,  Mo.,  Station  48  on  mile  29  to  Oottonwooa  Point,  Mo.,  mile- 
poet  41  (110-123  R.);  and  from  near  Arkansas-Missouri  State  line,  milepost  47,  to 
milepost  51  (128-131  R.);  and  near  Lonff  Lake,  Station  14,  mile  65,  to  Station  20, 
mile  66  (151  K.);  and  near  Sans  Souci,  Ark.,  on  miles  82  and  83  (167  R.);  and  in 
Nodena  Bend  from  Station  39  on  mile  93  to  Station  27  on  mile  96  (178  R. );  and  near 
Golden  Lake,  Ark.,  from  Station  22  on  mile  101  to  Station  17  on  mile  103  (189  R.). 
The  average  contract  price  of  the  above  work  was  14.87  cents  per  cubic  vard.  All  the 
above  levee  work  has  been  completed  to  an  elevation  about  2  feet  below  the  estab- 
lished Mississippi  River  Commission  levee  ffrade. 

In  addition  to  the  above  work  done  by  the  United  States,  the  St  Francis  Levee 
board  has  repaired  and  enlarged  the  levee  on  miles  103,  104,  105,  106,  and  109  and 
has  constructed  33  miles  of  new  levee:  from  back  of  Centennial  Island  near  mitepost 
128  (207  R.)  to  the  Choctaw  Railroad  back  of  Presidents  Island,  near  milepost  151 
(235  R.),  a  distance  of  22  miles;  and  from  Holtree  Bayou  back  of  Council  Bend  (268 
B. )  to  tne  upper  end  of  Walnut  Bend  levee  (280  R.) ,  a  distance  of  11  miles.  Tney 
expended,  for  all  purposes  connected  with  the  levee  during  this  period,  the  sum  A 
9606,522.07. 

In  addition  to  the  above,  the  levee  across  Stancils  Bayou,  mile  15  (93  R.),  where 
it  had  been  cut  in  the  summer  of  1898,  was  repaired  by  the  parties  who  cut  it,  under 
the  persuasion  of  the  United  States  Department  of  Justice. 

During  the 'period  from  May  1, 1899,  to  April  30,  1900,  there  were  constructed  as 
follows: 

Cable  yafda 

By  the  United  States 661,591 

By  the  St  Francis  levee  board 8,651,680 

Total 4.313,271 

During  the  same  period  the  United  States  expended  the  sum  of  $124,440.46.  This 
includes  office  expenses,  superintendence,  surveys,  engineering  expenses,  and  con- 
tLngencies.  The  average  cost,  including  the  above  items,  was  18.8  cents  per  cubic 
yard. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cable  yarda. 

Constructed  by  United  States  and  in  place  April  30, 1899 3,233,347 

4dded  from  May  1, 1899,  to  April  30,  1900 661,591 

Total 8,894,938 

Constructed  by  levee  boards  and  citizens  and  in  place  April  30,  1899 ....    4, 176, 561 
Added  from  May  1, 1899,  to  April  30,  1900 8,651,680 

Total 7,828,241 

Levees  in  place  April  30,  1900: 

Erected  by  the  United  States 8,894,938 

Erected  by  local  authorities 7,828,241 

Total  in  place 11,723,179 

The  existing  levees  in  this  district  are  generally  in  good  condition.  The  portion 
built  previous  to  the  1897  flood  has  been  n-eatly  strengthened,  and  the  new  levees 
built  since  have  been  constructed  to  a  heignt  considerably  above  that  flood  line  and 
with  a  substantial  cross  section.  As  stated  above,. the  levee  is  divided  into  two  sec- 
tions by  an  unleveed  interval  of  36  miles.  The  lower  stretch  of  levee  is  intact,  but 
in  the  upper  stretch  there  is  a  gap  600  feet  long  at  milepost  1  on  the  loop  back  of  the 
town  of  Point  Pleasant  (80  R.).  This  is  owins  to  the  failure  of  the  local  authorities 
to  provide  the  necessary  ri^ht  of  wav.  The  United  States  had  made  a  contract  for 
the  construction  of  this  entire  loop,  out  owing  to  the  neglect  of  the  levee  board  to 
purchase  the  right  of  way  for  this  600  feet,  that  length  was  not  built 
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To  completely  close  in  the  Lower  St  l^Yands  Levee  district  and  to  finish  the  exist- 
ing levees  to  the  Commission's  standard  grade  and  cross  section  will  require  about 
12,600,000  cubic  yards,  divided  as  follows: 

To  complete  the  upper  section  of  existing  levee,  Point  Pleasant  to  opposite 

Memphis  (144  miles) 5,230,000 

To  close  the  cap  between  two  sections  (36  miles) 4, 440,  OOO 

To  complete  lower  section  of  existing  levees  ( 17  miles) 1, 070,  OOO 

To  extend  levee  to  mouth  of  St  Francis  River  (10  miles) 1, 760,  OOO 

This  will  probably  cost  about  $2,000,000. 

White  River  Levee  dvftricl  (S06  to  S85  miles  below  Cairo,  A ).— The  length  of  this  dis- 
trict by  river  is  79  miles,  and  by  the  levee  line  74  miles.  The  levee  starts  at  the  foot 
of  Oowleys  Ridge  at  the  upper  end  of  the  city  of  Helena,  and  the  terminus  is  at  the 
end  of  the  back  line  of  the  Laconia  Circle  levee,  which  doubles  on  itself  and  joins 
the  main  line  at  Laconia  (373  R. ).  The  United  States  has  control  of  64  miles  of  the 
levee,  the  remaining  10  miles  of  levee  beine  maintained  and  controlled  by  the  local 
boards,  8  of  these  miles  consisting  of  the  back  line  of  the  Laconia  Circle,  and  the 
other  2  being  in  front  of  the  city  of  Helena.  The  territory  to  be  protected  is  a  nar- 
row'strip  of  from  8  to  30  miles  in  width,  lying  between  {be  Mississippi  and  Wlute 
rivers,  and  having  an  area  of  about  910  square  miles.  Four  breaks  exist  at  present 
in  thiiB  line,  all  made  bv  the  flood  of  1897.  The  total  length  of  existing  breaks  is 
about  10,000  feet,  and  all  are  situated  within  a  distance  of  6  miles  near  Modoc  and 
Hugheys  (335  to  341  R.). 

At  the  aate  of  the  last  annual  report  one  contract  was  in  force,  that  of  Martin 
Jennings  &  Co.,  for  work  on  this  levee  in  Zenor  Bend  (362  R. ).  This  contract  was 
satisfactorily  completed  by  December  31,  1899. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  Com- 
mission allotted  for  levee  work  in  this  district  the  sum  of  $61,750.  With  this  work 
was  done  as  follows:  Repairs,  enlaigement,  topping,  and  banquet  below  Helena, 
Ark.,  from  Station  47,  mile  2,  to  Station  20,  mile  6  (306-310  R. );  at  Westover,  Ark., 
nearmilepost  13  (320  R.);  near  Kangaroo  Point,  Ark.,  from  Station  14,  mile  15,  to 
end  of  mile  16  (321  R.};  near  milepost  35  (342  R.);  and  on  mile  40  (345  R.);  and 
back  of  Zenor  Bend,  miles  44  and  45  (361  R. ) ;  and  from  Phillips-Desha  County  line, 
Station  25,  mile  50,  to  Station  13,  mile  53  (365-368  R. ) .  The  average  contract  price  of 
the  above  work  was  17.4  cents  per  cubic  yard. 

Durinff  this  period  the  local  fevee  boards  have  done  repair  and  enlargement  work 
on  the  Helena  City  levee,  miles  1  and  2;  and  on  miles  6,  7,  8,  and  9;  on  miles  37  and 
39,  and  on  miles  70,  71,  72.  73,  and  74.  They  put  up  about  218,280  cubic  yards  of 
earth,  and  expended  for  all  purposes  about  $54^300. 

During  the  period  from  May  1,  1899,  to  April  30,  1900,  there  were  constructed  as 
follows: 

Cubic  yards. 

By  the  United  States 210,214 

By  local  levee  boards  and  others 218, 280 

Total 428,494 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
1899,  and  April  30, 1900,  the  sum  of  $51,573.01.  Tliis  includes  office  expenses,  super- 
intendence, surveys,  engineering  expenses,  and  contingencies.  The  average  cost  per 
cubic  yard,  including  the  above  items,  was  24.53  cents. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yards. 

Constructed  by  United  States  and  in  place  April  30,  1899 ^  5,531,732 

Added  from  May  1,  1899,  to  April  30, 1900 210,214 

Total 5,741,946 

Constructed  by  levee  boards  and  in  place  April  30,  1899 1, 043, 066 

Added  from  May  1,  1899,  to  April  30,  1900 218,280 

Total ". 1,261,346 

Levees  in  place  April  30,  1900: 

Erected  by  United  States 5,741,946 

Erected  by  local  authorities 1, 261, 346 

Total  in  place 7,003,292 
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On  April  30,  1900,  two  contracts  are  still  in  force,  one  with  W.  N.  Straub,  for 
enlargement  and  repairs  near  Kangaroo  Point,  miles  15  and  16  (321  R.),  and  the 
other  with  £.  B.  Mantle,  for  enlargement  and  repair  work  in  Zenor  Bend,  mile  45 
(361  R. ).    It  is  expected  that  these  contracts  will  be  completed  by  November  1, 1900. 

The  levee  in  this  district  is  generally  low  and  weak;  much  of  it  is  below  the  high 
'water  of  1897;  much  consists  of  an  ola  levee  of  ^ood  cross  section,  bat  of  insufficient 
height,  upon  which  has  been  placed  a  topping  with  steep  slopes  and  a  narrow  crown. 
There  are  at  present,  as  stated  above,  four  breaks  in  the  system,  with  a  total  length 
of  about  10,000  feet.  To  close  these  eaps  and  construct  the  levee  to  the  commission's 
standard  erade  and  cross  section  will  require  about  9,300,000  cubic  yards.  Besides 
this,  the  levee  for  about  the  4  miles  above  Beiths  Landing  (367  K. )  is  in  serious 
danger  of  cavinj^  into  the  river,  and  it  will  be  advisable,  instead  of  raising  and 
enlai^ing  the  existing  levee,  to  build  a  new  levee  back  of  the  present  one,  which 
will  increase  the  above  estimate  by  300,000  cubic  yards,  making  a  total  yardage 
required  to  complete  the  present  levee  sjnstem  of  9,600,000,  whicn  is  estimated  to 
cost  about  $1,728,000,  including  engineering  expenses  and  other  contingencies. 

The  above  estimate  does  not  include  any  work  on  the  back  levee  of  the  Laconia 
Circle,  whidi  is  considered  a  private  levee  and  not  part  of  the  regular  system. 

Upper  Yazoo  Levee  district  (b44  to  S65  miles  below  CairOj  X.) . — ^The  length  of  this 
district  by  river  is  121  miles,  and  the  length  of  the  levee  line  124  miles.  The  terri- 
tory protected  by  the  levee  is  3,281  square  miles. 

At  the  date  of  the  last  Annual  Report  one  contract  was  in  force,  that  with  Aderholdt 
&  Lowrance,  for  ^ork  on  sections  81, 82  (332  L. ),  at  14.94  cents  per  cubic  yard.  This 
contract  was  satisfactorily  completed  by  May  31,  1899. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  com- 
mission allotted  $123,500  for  levee  work  in  this  district.  With  this  the  following 
work  was  done:  Repairs,  enlai^ment,  topping  and  banquet  above  Friars  Poin^ 
Miss.,  from  milepost  65  to  station  33  on  mile  68  (315-318  R.),  and  from  station  31 
on  mile  70  to  station  26  on  mile  76  (319-^22  R. ).  The  average  contract  price  for  the 
above  work  was  14.51  cents  per  cubic  yard.  This  work  leaving  a  balance  of  $24,000 
from  the  above  allotment,  it  is  intended  to  use  it  in  repairs  and  enlargement  work 
on  miles  30,  31,  and  32,  and  proposals  for  this  work  will  be  opened  May  12, 1900. 

In  addition  to  the  above  work  done  by  the  United  States,  the  local  levee  board  has 
repaired  and  enlarged  about  13  miles  of  levee,  being  part  of  miles  6, 7, 32, 33, 34, 35, 
61,68,69,70,  and  81  of  the  main  levee  and  miles  18  and  19  of  the  Hushpuckana 
system.    The  contract  cost  of  this  work  was  $73,750.95. 

They  have  made  contracts  for  about  1,540,000  cubic  yards  of  work  to  be  done 
during  the  coming  season. 

During  the  period  from  May  1,  1899,  to  April  30,  1900,  there  were  constructed  as 
follows: 

Cubic  yardK 

By  the  United  States 610,334 

By  the  local  levee  board 422,617 

Total 1,032,951. 

The  United  States  expended  in  this  district  for  levee  construtttion  durine  this  same 
period  the  sum  of  $100,554.12.  This  includes  office  expenses,  superintendence,  sur- 
veys, engineering  expenses,  and  contingencies.  The  average  cost  per  cubic  yard 
done,  including  the  aoove  items,  was  16.47  cents. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yards. 

Constructed  by  United  States  and  in  place  April  30,  1899 4, 899, 516 

Added  from  Alay  1,  1899,  to  April  30,  1900 610,334 

Total 5,509,850 

Constructedby  levee  board  and  in  place  April  30,  1899 10,861,765 

Added  from  May  1,  1899,  to  April  fe,  1900 422,617 

Total 11,284,382 

Levees  in  place  April  30,  1900: 

Erected  by  United  States 5,509,850 

Erected  by  local  authorities 11,284,382 

Total  hi  place 16,794^232 
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Hm  leveeB  of  this  diBtrlct  are  genenUT  in  a  very  good  condition,  and  at  no  point 
1b  there  any  immediate  danger  m>m  caving  bank.  According  to  the  recent  sorveyB 
the  estimated  amodnt  of  earth  required  to  raiae  and  enlai^  this  levee  line  to  the 
standard  grade  and  croflB  section  adopted  by  the  oommiflBion  is  approximately 
10,300,000  cable  yards;  but  of  this  amount  the  levee  board  has  arranged  to  do  abaat 
1,640,000  cubic  yards  and  the  United  States  160,000  cubic  yards,  leaving  8,000,000 
cubic  yards  still  to  be  provided  for.  The  average  cost  of  this  work  will  probably  be 
about  16  cents  per  cubic  yard. 

GTORAL  BWfABini  OH  LBVU  WORK  OT  ALL  THBB  LBVU  DIBfBIOm. 

The  levee  work  in  these  districts  this  season  proffressed  under  unusually  btvorable 
weather  conditions,  and  was  not  greatly  interfered  with  by  epidemics  and  quaran- 
tines, though  in  some  localities  the  existence  of  smallpox  caused  some  delays.  As  a 
result  all  contracts  have  been  completed  which  were  to  have  been  finished  this 
season.  On  account  of  the  laige  amount  of  earth  work  undertaken  in  the  valley, 
both  on  railroads  and  levees,  the  price  has  been  somewhat  higher  than  in  the  last 
few  years;  in  fact  it  was  found  difficult  to  let  at  aU  some  of  the  contracts  for  work  in 
the  White  Biver  district,  which  was  unfavorably  sitaated.  Two  attempts  were  made 
in  July  and  in  August^  but  the  prices  bid  being  unsatisfactory,  the  proposals  were 
rejected.  Finally,  in  October  contracts  were  made  for  this  work,  but  witn  the  agree- 
ment that  only  half  of  it  was  to  be  completed  during  the  season,  and  the  remainder 
during  the  coming  summer. 

A  map  composed  of  four  sheets  accompanies  this  report,  and  shows  the  existing 
levees  in  these  districts  and  the  portions  where  work  has  been  done  during  the 
season. 

OVKBTLOW  FBOM  HIGH  WATBB. 

The  high  water  of  1900  did  not  reach  a  stase  high  enough  to  overflow  the  banks  of 
the  river,  and  reached  the  levee  only  in  the  lowest  places  oy  backing  up  in  sloughs 
and  chutes. 

SUBVSTSy  OAUOn,   AKD  OBSBRVATIONS. 

During  the  time  covered  by  this  report  the  following  examinations  and  surveys 
have  been  made: 

General  low-water  survey  of  Rum  Point  Beach  from  head  of  Island  26  (147  L.)  to 
Oraighead  Point  (172  R.). 

Gen««l  low- water  survey  of  Memphis  Beach  from  head  of  Island  40  (213  L.)  to 
the  Memphis  railroad  bridge  (232  L. ). 

Hydrographic  survey  of  tne  river  at  Hickman.  Ey.  (36  L.  )• 

Hydrographic  survey  of  the  river  at  New  Madrid.  Mo.  (71  R. ). 

Hydrographic  survey  of  the  river  at  Garuthersville,  Mo.  (110  K.). 

Hydrographic  survey  of  the  river  at  Daniels  Point,  Arkansas  (152  R.). 

Hydrographic  survey  of  the  river  at  Ashport  Bend,  Tennessee  (154-157  L. ). 

Hydrographic  survey  of  the  river  at  Fletchen  Bend,  Arkansas  (160  R.). 

Hydrographic  survey  of  the  river  at  Osceola  and  BuUerton  bars,  Arkansas 
(166  R.)  • 

Hydrographic  survey  of  the  river  at  Hopefleld  Bend,  Arkansas  (227-230  R.). 

Hydrographic  survey  of  the  river  at  Helena,  Ark.  (306  R.). 

Detailed  survey  of  Gold  Dust  Dam  and  Chute,  Tennessee  (160  L.). 

Detailed  survey  of  dikes  in  Memphis  Harbor  (231  L.). 

Examination  of  Wolf  River  before  dredjgjng  (230  L. ). 

Examination  of  Wolf  River  after  dredgins. 

Reconnaissance  of  Wolf  River  above  the  Second  Street  Bridge,  with  reference  to  a 
plan  for  improving  this  river  by  a  flush  dam. 

Survey  of  caving  bank  at  Biixis  Point,  Missouri  (0  R. ). 

Survey  of  new  levee  below  Birds  Point,  MisBouri,  Upper  St  Francis  Levee  district 
(0-5  R.). 

Survey  for  levee  loop  at  Point  Pleasant,  Mo.  (80  R.). 

General  survey  of  Lower  St  Francis  Levee  district  from  milepost  100  to  milepost 
127  (portion  built  bv  levee  board  during  season  of  1898-90)  (188-208  R. ). 

General  survey  oi  Lower  St  Francis  Levee  district  from  milepost  127  to  milepost 
151  (portion  built  by  levee  board  during  season  of  1899-1900  (208-235  R. ). 

Reconnaissance  Lower  St  Francis  district  for  proposed  extension  of  levee  from 
milepost  151  to  Wahiut  Bend  Levee  (235-280  R.) . 

General  survey  of  Upper  Yasoo  Levee  district  (244-366  L.). 
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dufV0y  of  nDrosd  wwlMHilmwiito  opporite  Moniphii,  TmxL,  iMtwcni  th6  livttr  wid 
tbe  line  of  new  St  Frands  Levee  (231  R.). 

Minor  ezaminAtions  and  snrveyB  were  made  bom  time  to  time  daring  the  Beaeon^ 
at  the  Tarioua  points  where  active  operations  were  in  {M-QgresB. 


From  the  fonds  made  available  by  the  sandrv  dvil  act  of  March  8^  1899,  the  oom- 
miasion  allotted  the  sum  of  $25,000  for  care  of  and  repairs  to  plant  m  the  First  and 
Second  districts. 

Of  the  lepftirs  made  to  plant  the  most  important  are  as  follows: 

Steamer  TUon. — ^In  the  last  annual  report  this  boat  was  mentioned  as  on  the  ways 
at  St  Louis  being  repaired  by  contract  The  contractor  being  nnable,  owing  to 
financial  difficulties,  to  complete  these  rep»rs,  the  United  States  assumed  charge  and 
completed  them.    The  boat  went  into  service  at  Plum  Point  Reach  on  October  28. 

Steamer  C%iM».— This  boat  while  in  service  in  October  ran  upon  a  sunken  obstacle 
and  was  slightly  damaged.  These  damages  were  promptly  repaired  and  the  boat 
continued  in  service. 

Steamer  liaeca, — ^The  pilot  house  of  this  boat  was  destroyed  by  a  collision.  A  new 
one  was  built 

FloaJtmg  dock, — ^This  was  purposelv  floated  on  shore  at  Memphis  during  the  hieh 
water  of  1899.  After  the  flood  suosided,  the  sides  and  ftilse  bottom  were  entirely 
removed  and  replaced.  Other  repairs  were  made  to  the  dock,  and  it  was  launchea 
May  18  and  put  at  once  into  service  in  the  repairs  to  the  other  items  of  floating 
plant. 

Dredge  Fo{f.— The  alterations  of  this  dredge  refeired  to  in  the  last  Annual  Report 
were  conipleted. 

In  addition  to  the  above  most  of  the  items  of  floatinff  plant  were  repaired  to  a 
greater  or  less  extent  The  cost  of  these  repairs  was  $36,371. 71  and  the  cost  of  caring 
for  plant  $18,889.17.  (Details  will  be  found  in  the  report  of  Assistant  Engineer 
Nolty.) 

The  plant  pertaining  to  these  districts  is  now  stored  near  Memphis,  the  floatii^ 
property  being  moored  to  the  bank  a  short  distance  below  the  bridge.  Most  of  this 
IS  in  a  air  condition,  but  many  of  the  articles  have,  from  deterioration  and  use,  reached 
a  condition  were  extensive  repairs  are  necessary,  and  some  are  no  longer  reparable 
and  will  be  held  for  inspection  and  condemnation. 

MODBU  lOB  THS  PABU  KXPOSniOH. 

In  accordance  with  the  orders  of  the  Gommission  there  was  prepared,  under  direc- 
tion of  this  office,  a  set  of  models  for  the  Paris  Exposition  to  illustrate  tne  operations 
in  these  distiicts  of  the  MissiBsippi  River  improvement 

These  models  were  as  follows: 

Model  of  typical  section  of  improved  bank,  scale  1  to  60.  This  model  illustrates  a 
section  of  improved  bank  showing  the  standard  revetment,  the  bank  paving,  and  the 
fascine  mattress  with  its  ballast,  and  the  levee  with  its  banquette,  berm,  and  borrow 
pit    The  size  of  this  model  complete  is  16  by  4.6  by  3.6  feet 

Model  showing  hydraulic  grader  at  work,  scale  1  to  60.  This  model  illustrates  a 
hydraulic  grader  at  work  m&oa  a  bank.  The  subaqueous  fascine  mattress  is  shown 
in  place.    The  size  of  model  is  6.4  by  4.2  b^  3  feet 

Model  showing  the  construction  of  a  fascine  mattress,  scale  1  to  100.  This  model 
illustrates  the  mattress  plant  at  work.  It  shows  the  mooring  baiges  and  their  shore 
fastenings,  the  mattress  oaiges  with  a  portion  of  the  mattress  constructed,  the  loaded 
brush  and  stone  baives,  and  a  quarterboat  It  shows  the  poles  placed  on  [Mut  of  the 
mattress  and  the  bafiasting  in  operation.  The  size  of  this  model  complete  is  10.4  by 
4.6  by  2.6  feet  There  accompanied  this  a  pamphlet  giving  a  detailed  description  of 
the  method  of  constructing  the  fascine  mattress,  and  also  ndlHsize  specimens  of  the 
clip,  clamp,  cable,  and  wire  strand. 

These  models,  together  with  one  of  the  experimental  dike  work  prepared  under 
direction  of  the  secretaiy,  were  shipped  from  Memphis  March  3, 1900. 

Accompanying  this  report  and  forming  part  of  it  are  the  following  papers  and 
drawings: 

Report  of  Assistant  Engineer  Nolty  on  operations  at  Caruthersville  and  Plum  Point 

Report  of  Assistant  Engineer  Rees  on  operations  at  other  points. 
Report  of  Assistant  ££gineer  Le  Vasseur  on  operations  on  the  improvement  of 
Wolf  River. 
Report  of  Aaaiatant  Engineer  Nolty  on  repairs  to  plant 
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Map  of  Hickman  Harbor. 

Map  of  New  Madrid  Front 

Map  of  Caruthereville,  Mo. 

Map  of  Plum  Point  Reach. 

Map  of  Memphis  and  vicinity. 

Map  of  Helena  Front. 

Map  showing  existing  levees,  first  and  second  districts  (4  sheets). 

Abstracts  of  proposafi. 

List  of  civilian  engineers  employed  from  May  1, 1899,  to  April  30, 1900. 

Financial  statement. 

Respectfully  submitted. 

E.   EVSLETH  WiNSLOW, 

Captain  of  Engineen, 
Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  U.  8.  -4.,  PresidefU  MissMppi  River  Commission, 


KEPORT  OF  MB.  AUQ.   J.    NOi;rT,  ASSISTANT  BNOINEER,   ON  CONeTTRUCnON  WOSK  IK  FIBST 
DISTRICT  DURINQ  SEASON  OP  1899-1900. 

Memphis,  Tenn.,  AprUSO,  1900. 
Captain:  I  have  the  honor  to  submit  my  annual  report  of  operations  of  the  con- 
struction parties  at  Caruthersville,  Mo.,  and  Flum  Point  Reach,  Tennessee  and  Arkan- 
S2U3,  for  the  season  1899-1900. 

CARUTHERSVILLE,  MO. 

The  work  to  be  done  here  was  the  protection  against  erosion  of  the  town  front,  the 
extent  of  the  work  to  be  limited  by  the  amount  of  the  allotment  The  original  proj- 
ect contemplated  the  construction  of  four  brush  and  stone  spurs  founded  upon  sill 
mattresses  of  proper  dimensions.  Part  of  this  work  was  done  during  the  season  of 
1898,  but  owing  to  the  early  advent  of  high  water  the  project  was  not  completed.  At 
the  time  of  suspension  of  work  four  sill  mattresses  had  been  placed  and  the  substruc- 
ture of  the  downstream  spur  lowered  to  the  bottom.  The  latter,  however,  was  badly 
displaced  while  being  sunk,  due  to  the  large  accumulation  of  drift  and  the  very  strong 
current. 

Before  work  was  resumed  this  season  the  project  was  changed  to  one  calling  for  a 
continuous  revetment  of  the  standard  type,  the  four  sill  mattresses  already  in  place 
to  form  part  of  this  revetment. 

Work  was  begun  on  August  26,  and  on  September  1  the  first  river  mattress  was 
started.  This  was  so  placed  that  when  sunk  it  would  overlap  the  lower  edge  of  the 
sill  mattress  above  ana  the  upper  edge  of  the  one  below.  All  subsequent  mattresses 
were  similarly  placed,  so  that  when  all  the  mattresses  were  down  they  would  form  a 
continuous  revetment. 

Four  main  and  two  connecting  mattresses  were  placed.  The  former  were  of  the 
following  dimensions,  viz:  No.  1,  225  by  386  feet;  No.  2,  225  by  365  feet;  No.  3,  220 
by  368  feet;  No.  4,  255  by  400  feet.  The  connectmg  mattresses  were  32  by  177  feet 
and  38  bv  40  feet. 

After  the  mattress  work  had  been  placed  the  bank  was  graded  to  the  usual  slope  of  1 
on  3  and  then  paved  up  to  the  18-foot  contour,  except  at  the  false  point  formed  by  the 
crib  sunk  the  previous  year.  The  gradual  recession  of  the  bank  above  and  below 
this  crib  had  left  this  point  very  salient  and  had  created  a  strong  and  destructive  eddy 
below.  To  eliminate  as  much  as  possible  the  cause  of  this  eddy,  all  of  the  crib  above 
low  water  was  removed,  and  after  the  removal  the  point  was  graded  off,  the  object 
being  to  straighten  out  the  bank  line.  Here  the  paving,  in  oraer  to  guard  against 
surface  scour,  was  carried  up  to  the  top  of  the  slope,  gradually  tapering  down  on  each 
side  to  meet  the  18-foot  contour. 

No  difficulties  of  construction  were  encountered  during  the  progress  of  the  work, 
but  much  delay  was  caused  by  scarcity  of  brush  in  the  early  stages  and  by  lack  of 
stone  later  on.  The  inadequate  brush  supply  was  caused  by  shortage  in  baizes.  As 
soon  as  this  was  remedied  the  supply  of  brush  was  always  up  to  the  demands  of  the 
work.  The  shortage  in  the  stone  supply  lasted  throughout  the  work  and  added 
materially  to  the  cost  of  the  latter.  In  several  instances  the  sinking  of  mattresses 
had  to  be  delayed,  pending  the  arrival  of  stone.  No  one  section  of  the  pavins  could 
be  completed  to  the  required  height,  for  when  a  tow  of  stone  was  received  it  nad  to 
be  used  in  paving  a  narrow  strip  of  bank,  in  order  to  keep  the  work  ahead  of  any 
possible  rise.  This  entailed  a  great  deal  of  unnecessary  shifting  of  bargee  and  run- 
plank. 

On  October  25  all  brush  work  had  been  completed,  and  all  the  plant,  except  grader 
No.  2,  was  moved  to  Plum  Point  Reach.    One  master  laborer  waa  leit  in  chai;{e  to 
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employ  local  labor  to  complete  the  pavine  whenever  stone  arrived.  The  grader  was 
left  here  to  complete  the  erading—whicn  was  done  by  November  13 — when  it  was 
moved  to  Plmn  Point  Reach.  Work  was  finally  completed  on  December  23.  From 
November  26  to  December  23  the  force  worked  only  eleven  days,  stone  coming  in 
only  at  long  intervals  and  in  small  lots. 

As  completed,  the  work  begins  320  feet  above  Ward  avenue  and  runs  downstream 
a  total  distance  of  1,890  feet.  As  before  stated,  the  {)aving  runs  only  up  to  the  18-foot 
stage.  Lack  of  funds  prevented  its  being  carried  higher;  thus  rattier  more  buik  is 
left  unprotected  against  erosion  than  is  desirable,  but  it  is  not  believed  that  anything 
more  serious  than  some  chipping  back  along  the  upper  plane  of  the  riprapping  will 
take  place  for  one  season  at  least. 

All  buildings  that  were  situated  within  the  ground  required  for  the  work  were 
moved  back  without  cost  to  the  United  States. 

Three  hundred  and  twenty  linear  feet  of  the  mattress  work  now  in  place  is  to  be 
credited  to  the  work  done  in  1898.  This  work  originally  aggregated  480  feet,  but  the 
laps  of  the  new  over  the  old  mattresses  have  reduced  mis  to  320  feet.  None  of  the 
paving  of  1898  was  saved,  as  the  elevation  of  the  old  slopes  was  considerably  above 
the  new  one.    Hence  the  stone  was  removed  and  the  old  slopes  regraded. 

The  steamer  L.  E,  PaUon^  of  the  port  of  Memphis,  Tenn.,  was  under  charter  on 
this  work  from  September  18  to  October  27— a  period  of  forty  days — at  $25  per  day, 
the  United  States  furnishing  the  crew  and  all  supplies. 

Should  any  funds  be  available  in  the  future,  it  is  ui^ed  that  the  riprapping  of  the 
bank  be  carried  up  to  at  least  the  25-foot  contour,  come  provision  to  take  care  of 
the  storm  water  should  also  be  made.  At  present  this  water  flows  in  a  concentrateil 
volume  over  the  slope  at  two  different  places,  and  threatens  the  paving  at  those 
points.  Two  paved  gutters  were  built  here,  from  the  top  of  the  bank  down,  but 
these  have  been  more  or  less  undermined  and  partially  destroyed.  It  appears  to  me 
that  this  is  a  matter  for  the  local  authorities  to  attend  to. 

The  following  is  a  summary  of  the  work  done  during  the  season: 

River  mattresses,  total  area,  3,519.35  squares,  or  39,104  square  yards. 

Connecting  mats,  total  area,  71.84  squares,  or  796  square  yards. 

Grading  bank,  1,890  linear  ifeet,  or  46,761  cubic  yards. 

Paving  Dank,  1,890  linear  feet,  or  8,544  square  yards. 

The  details  of  cost  are  as  follows: 

River  mattress. 

Labor,  including  superintendence  and  subsistence $8, 768. 11 

Brush,  5,186  cords .* 4,771.03 

Poles,  147.28  cords 206.19 

Poles,  hard  wood,  54  cords 21. 60 

Piling,  245  feet 16.17 

Stone,  2,661.34  cubic  yards 3,832.33 

Wire  strand,  35,470  pounds 1,706.10 

Wire,  jja-lvanized,  9,240  pounds 234.73 

Wire,  silicon  bronze,  570  pounds 76. 95 

Clips,  3,266 269.62 

Staples,  290.5  pounds 9.27 

Lumber,  4,710  feet  B.  M 72.00 

Towing 3,560.01 

Total 23,544.11 

River  mattress  constructed,  3,519  squares,  or  39,100  square  yards.  Cost  in  place, 
$6,690  per  square,  or  $0,602  per  square  yard. 

Connecting  mattress. 

LaJ^r,  including  superintendence  and  subsistence $173. 54 

Brush,  140  cords 128.80 

Stone,  199.6  cubic  yards 287,43 

Wire  strand,  867  pounds 43.10 

Wire,  galvanized,  195  pounds 4. 90 

Clips,  84 6.93 

Staples,  9.5  pounds .30 

Total 645.00 

Connecting  mattress  constructed,  71.84  squares,  or  798  square  yards.  Cost  in  place, 
$8,980  per  square,  or  $0,808  per  square  yard. 
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Labor,  including saperintendence  and  sabBistenoe |2,889.fi^ 

Stone,  2,667.82  cubic  yardfl 8,097.07 

Ck)al(mding) 246.0$ 

Miaoellaneous  materials: 101.  U 

Towing 2,007.64 

Total 8,742.07 

Amount  of  bank  paved,  8,544  square  yards.    CkMst  in  place,  $1,023  per  square  yari 

Towing. 

Labor,  including  subeistenoee $2,828.06 

Coal 1,744.67 

Charter  of  steamboat  (i.  E.  PaUon) l,OOaOO 

Total 5,667.05 

This  has  been  chai^ged  into  the  work  above  described. 

iShtmmary  qf  fiH>rh  done^  with  coBt, 

River  mattress,  1,519  lineal  feet,  39,100  square  yards $23,544.11 

Connecting  mattress,  798  square  yards 645. 00 

Bank  revetment,  8,544  square  yards 8^742.07 

Total  cost  of  work  in  field 32,931.18 

Length  of  revetment  completed,  1,800  feet.  Of  this  work^  part  of  the  subaqueous 
mattress  was  completed  last  season,  at  a  cost  of  $12, 237.26.  Ijiduding  this,  the  cost  of 
the  improved  bank  is  $45,168.45,  or  $23,891  per  lineal  foot 

FLUli  POINT  BBAGH. 

Danids  Point,  Arkantas.— The  work  to  be  done  here  was  the  repair  of  the  lower 
half  of  the  revetment  in  this  bend.  In  1896  a  laige  spur  dike  was  placed  at  the  point 
where  the  1895  work  joins  that  of  1889.  This  spur  was  designed  to  <^eck  any  further 
enlargement  of  a  lai^ge  pocket  that  had  formed  during  the  preceding  high  water. 
Owing  to  interruption  m>m  high  water  this  spur  was  never  complete  to  the  con- 
templated length  and  height.  Instead  of  running  out  240  feet  from  the  sero  line^ 
it  extended  out  only  111  feet  It  was  intended  to  complete  the  spur  at  some  other 
time,  when  more  favorable  conditions  existed.  This,  however,  was  never  done. 
During  the  hiffh  water  of  1898  and  1899  this  pocket  enlai]ged  somewhat  and  two 
others  formed  oelow.  At  the  lower  end  of  the  revetment  the  river  also  cut  behind 
the  work,  forming  a  considerable  cut  between  it  and  the  bank.  The  works  designed 
for  the  repair  of  these  faults  were  to  consist  of  two  spurs  in  the  pockets,  one  brush 
and  stone  dike  across  the  cut,  repairs  to  the  shore  end  of  the  1895  spur,  and  the 
revetting  of  the  natural  points  oetween  the  pockets.  Three  pockets  nad  been 
formed,  the  upstream  one  being  the  laigest,  while  the  downstream  one  was  the 
smallest  In  fiEu^t,  the  latter  was  so  small  and  showed  so  little  evidence  of  recent 
caving  that  it  was  not  considered  necessary  to  do  anything  more  than  to  simply  hold 
the  points  at  each  extremity. 

Spur  No.  1,  located  in  the  largest  pocket,  consisted  of  three  tiers  or  cribe  of  the 
following  dimensions,  viz:  Bottom,  280  feet  long,  30  feet  wide,  8  feet  high:  middle, 
280  feet  long,  20  feet  wide,  8  feet  high;  upper,  285  feet  long,  10  feet  wide,  6  feet  high. 
The  middle  and  top  cribs  are  stepped  back  from  the  outer  end  of  the  bottom  one  25 
feet  and  60  feet,  respectively.  The  total  length  of  the  spur,  measuring  from  thp 
shore  end  of  the  upper  to  the  outer  end  of  the  bottom  crib^  is  333  feet  The  whole 
spur  was  built  in  one  piece,  stone  beine  placed  from  time  to  tune  in  the  pockets 
built  in  for  that  purpose,  so  as  to  gradually  lower  the  structure  to  a  convenient  work- 
ing level.  The  spur  rests  upon  a  fascine  sill  mattress  120  feet  wide  at  the  shore  end, 
160  feet  at  the  outer,  and  256  feet  long,  measuring  from  the  low-water  line  out  Each 
tier  is  stepped  into  the  bank  25  feet  and  about  40  feet  width  of  bauJc  on  each  side  of 
the  shore  end  is  heavUy  riprapped  from  the  low-water  line  up. 

Spur  No.  2  is  composed  of  only  two  tiers.  The  bottom  one  is  175  feet  long  bv  24 
feet  wide  and  8  feet  nigh;  the  top  one  is  185  feet  long,  10  feet  wide,  and  8  feet  high. 
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Hi  total  length  from  extreme  shore  end  to  outer  one  is  195  feet  like  No.  l,it  is 
built  in  one  piece.    No  flffl  suittreflB  was  considered  necessary  here. 

Dike  No.  S  was  built  on  dry  bottom.  It  is  186  feet  long,  nas  35  feet  base,  10  feet 
crown,  &nd  of  an  average  height  of  7.85  feet  Both  face  and  back  are  battered  about 
1  on  1}.  The  faecine  mattress  upon  which  it  rests  was  boilt  on  the  dry  bottom 
and  is  100  feet  square.  The  bank  end  was  treated  like  those  of  the  other  spurs, 
while  its  outer  end  rests  against  the  old  work. 

Some  damage  had  been  done  by  previous  biff h  waters  to  the  shore  end  of  the  spur 
placed  in  1880,  both  on  the  upstream  and  the  downstream  side,  so  much  so  that  only 
a  nairow  ridge  of  bank  was  left  where  the  spur  joined  the  bank.  To  prevent  cut- 
ting through  here  and  consequent  isolation  of  the  spur,  brush  and  stone  reinforce- 
ments were  built  on  each  side.  The  bank  adjacent  to  this  work,  as  well  as  the  top, 
was  then  heavily  riprapped,  and,  in  addition,  a  small  stone  dam  was  built  across  the 
top  to  check  the  force  of  the  current  One  connecting  mattress  was  also  placed  at 
the  foot  of  the  slope,  on  the  downstream  side,  where  the  spur  had  been  partially 
undermined  by  erosion. 

The  natural  points,  four  in  number,  forming  the  extremities  of  the  pockets,  were 
graded  off  to  an  easy  slope  and  heavily  paved  up  to  the  top.  To  prevent  scour 
at  their  below-water  extremities  these  ends  were  lapped  over  with  connecting 
mattresses. 

Work  was  begpn  here  on  October  26  and  completed  on  January  8.  From  Decem- 
ber 5  to  completion  there  was  maintained  here  only  a  very  small  force,  under  one 
master  laborer,  to  complete  the  stone  work,  which  was  delayed  by  the  failure  of  the 
contractor  to  make  prompt  deliveries. 

The  following  is  a  summary  of  work  done: 

Two  dll  mattresses,  total  area,  453.28  squares,  or  5,036  square  yards. 

Seven  connectine  mattresses,  total  area,  438.34  squares,  or  4,870  square  yards. 

Dike  work,  215,097  cubic  feet 

Grading  and  paving  bank.  ^575  square  yards. 

The  details  of  cost  are  as  followB: 

Labor,  including  superintendence  and  subsistence 13,480.43 

Brush,  1,368.68  cords 1,259.19 

Poles,  128  cords 179.11 

Stone,  971.05  cubic  yards 1,413.86 

Wire,  gftlvaniaed,  7,924  pounds 254.84 

Wire  strand,  8,870  pounds 345.05 

Staples,  639  pounds 22.67 

Spikes  and  nails,  l,016pounds 34.54 

Miscellaneous  materials 27.90 

Towhig. 1,450.20 

Total , 8,467.79 

Dike  work  built,  215,097  cubic  feet    Gost  in  place,  $0.0894  per  cubic  foot 

Labor,  including  superintendence  and  subeistenoe $2,033.99 

Brush,  1,291.62  cords 1,188.29 

Poles,  36.66  cords 49.93 

Stone,  990.31  cubic  yards 1,44L94 

Wire,  galvanised,  460  pounds 14.80 

Whe  strand,  13,905  pounds 540.92 

Staples,  161  pounds 5.69 

CUpe,689 54.33 

Miscellaneous  materials 16. 51 

Towing 1,040.18 

Total 6,386.58 

Uattress  work  constructed,  892  squares,  or  '9,907  square  yards.  Cost  in  place, 
$7.16  per  square,  or  $0,645  per  square  yard. 
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Qradxng  and  paving. 

Labor,  includinff  saperintendence  and  subsiBtence ft,  560.06 

Stone,  582.05  cubic  yards 819.22 

Coal,  755  bushels 16.60 

Miscellaneous  materials 46.  S4 

Towing 627.20 

Total 2,969.42 

Amount  of  bank  paved,  3,575  square  jraids.    Cost  in  place,  $0.83  per  square  yaid. 

Summary  of  work  done,  with  cod. 

Dike  work,  215,097  cubic  feet $8,467.79 

Mattress  work,  9,907  square  yards 6,38a58 

Grading  and  paving,  3,675  square  yards 2, 969.42 

Total  cost  of  work  in  the  field 17,823.79 

Ashport  Bend,  Tennessee.— The  revetment  of  this  bend  was  completed  in  1894,  and 
it  remained  intact  until  the  flood  of  1898,  after  the  subsidence  of  which  it  was  found 
that  the  work  had  sustained  three  faults,  two  of  them  forming  new  pockets  and  one 
being  a  considerable  enlargement  upstream  of  a  pocket  formed  by  the  high  water  of 
1894,  and  subsequently  repaired  with  a  door  mattress  and  riprappingup  to  about  the 
6-foot  stage.  Tne  flood  of  1897,  in  gapping  the  Ashport-Plum  Point  Levee,  had 
reopened  two  old  slouehsthat  had  been  cios^  by  this  levee  and  this  caused  a  cutting 
down  to  the  upper  plane  of  the  paving  of  the  parts  of  the  bank  in  front  of  these 
sloughs,  without,  however,  damaging  the  work  itself. 

The  project  for  the  season's  work  included  the  repair  of  the  three  faults  and  any 
other  that  the  declining  water  mi  jrht  expose,  and  also  tne  repair  of  the  two  washouts  by 
means  of  two  brush  and  stone  cribs  or  dikes  thrown  across  them.  Later  on  it  was 
found  that  these  two  structures  would  not  be  required,  as  a  heavy  growth  of  cotton- 
woods  had  sprouted  across  the  entire  width  of  the  wasnout,  and  tnese  in  a  short  time 
would  form  an  effectual  barrier  against  any  further  enlai]eement. 

In  January,  1899,  some  construction  plant  became  available  from  other  works  and 
an  attempt  was  made  to  repair  the  faults  before  the  close  of  the  working  season. 
Work  was  begun  on  a  high  and  rising  river,  but  had  to  be  suspended  after  two  days' 
work,  owing  to  high  stage  of  river  and  interference  from  drift.  A  piece  of  mattress 
that  had  already  been  constructed  was  launched  and  sunk  in  place. 

Work  was  resumed  September  7  and  continued  until  October  30.  when  it  was  tem- 
porarily suspended  owing  to  lack  of  stone.  On  November  14,  there  bein^  a  small 
surplus  of  stone,  repairs  were  resumed  yrith  a  small  force  and  continued  mtermit- 
tently,  as  stone  could  be  spared  from  other  work,  until  December  6,  when  the  party 
was  moved  up  to  Daniels  Point,  returning  here  on  January  9  and  finally  compfetiDg 
the  project  on  the  following  dav.  On  December  6  the  party  heretofore  working  at 
Daniels  Point  stopped  at  this  place  while  en  route  to  Osceola  Bar  and  i)laoed  one  con- 
necting mattress  and  otherwise  repaired  a  newly  developed  fault.  This  required  one 
and  a  half  days'  work  of  the  party.  The  mattress  placed  measured  60  feet  in  width 
and  165  feet  in  length. 

The  repairs  in  general  consisted  in  laying  fioor  mattresses  in  the  pockets,  connect- 
ing mattresses  at  places  where  there  was  simply  a  separation  of  the  old  mattresses 
and  the  shore  work,  regrading  and  repaving  the  bank  from  the  low-water  line  up  to 
about  the  24-foot  stage,  and  putting  in  one  small  brush  and  stone  crib  across  a  wash- 
out just  above  the  upper  limit  of  the  pavinff.  The  fioor  mattresses  were  so  con- 
structed that  the  shore  edges  lay  up  on  the  dry  bank,  while  their  outer  edges  lay 
well  over  the  old  river  mattresses,  making  a  good  lap  over  these.  It  had  been  pre- 
viously ascertained  that  the  old  mattress  work  was  still  intact,  it  having  simply 
dropped  down  bv  being  undermined  from  the  inside.  The  false  points  forming  the 
divide  between  the  pockets  were  nicely  graded  of!  and  then  heiavily  riprapped  to  top 
of  the  bank. 

The  initial  cause  of  all  the  damage  was  the  separation  of  the  subaqueous  work  from 
the  bank  work  by  reason  of  the  settling  of  the  former,  thus  leavmg  a  zone  of  bare 
bank  exposed  to  the  erosive  action  of  the  current  All  work  damaged  was  of  the  old 
woven  mattress  type. 

During  the  progress  of  the  repairs  in  the  pockets,  and  as  the  river  declined,  another 
fault,  consisting  of  a  rupture  of  the  revetment  along  the  low-water  contour  and 
extending  longitudinally  about  600  feet,  was  discovered.    Also  another  similar  fault 
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160  feet  long.  Both  of  theee  faults  showed  the  pavins  considerably  shattered  for 
about  8  feet  above  the  zero  line,  and  the  mattress  work  had  either  settled  or  slid 
down  from  10  feet  to  15  feet  below  that  line. 

Altogether  the  repairs  required  the  placing  of  1,805  squares  of  mattress^  1,890  cubic 
feet  of  crib,  12,933  cubic  yards  of  grading,  and  8,343  square  yards  of  paving. 

The  following  is  a  summary  of  work  done: 

Nine  connectme  mattresses,  total  area,  1,805.3  squares,  or  20,060  square  yards. 

Dike  work,  1,890  cubic  feet 

Grading  bsink,  12,933  cubic  yards. 

Paving  Dank,  8,343  square  yards. 

The  details  of  cost  are  as  follows: 

()onnectmg  maUresB. 

Labor,  including  superintendence  and  subdstence $3,566.67 

Brush,  3,259  cords 2,998.28 

Stone,  1,361.5  cubic  yards 1,989.88 

Wire,  galvanized,  4,fc9  pounds 150.01 

Wire  strand,  14,546  pounds 820.66 

Staples,  140pound8 4.45 

Clips,  973 76.86 

Towing 1,531.68 

Total 11,138.49 

Ck>nnecting  mattress  constructed,  1,805.3  squares,  or  20,060  square  yards.  Cost  in 
place,  16.17  per  square,  or  (0.55  per  square  yard. 

Onb  dike. 

Labor,  including  superintendence  and  subsistence $40.84 

Brush,  24  cords 22.08 

Poles,  3  cords 4.20 

Wire  strand,  1,218  pounds • 68.75 

Staples,  6  pounds 20 

Stone,  12  cubic  yards 17.53 

Towmg 18.94 

Total 172.54 

Dike  work  built,  1,890  cubic  feet    Cost  in  place,  $0,091  per  cubic  foot 

Grading  andpamng. 

Labor,  including  superintendence  and  subsistence $3, 319. 46 

Stone,  764  cubic  yards 1,116.83 

Coal,  343  bushels 43.90 

Towing 588.05 

Total 5,068.24 

Bank  paved,  8,343  square  yards.    Cost  in  place,  $0,607  per  square  yard. 

Summary  of  work  done,  wUh  co$L 

Connecting  mattress,  20,060  square  yards $11,138.49 

Crib  dike,  1,890  cubic  feet 172.54 

Grading  and  paving,  8,343  square  yards 5,068.24 

Total  cost  of  work  in  the  field 16,379.27 

Fletchers  Bend,  Arkansas. — ^In  1898  repairs  were  made  to  the  work  at  the  upper  end 
of  the  revetment  of  this  bend,  constructed  in  1883-84.  The  repairs  consistea  in  the 
placing  of  a  large  spur,  founded  upon  a  fascine  sill  mattress,  and  the  gradins  and 
pavinff  of  150  linear  feet  of  the  bauK  against  which  the  spur  abutted.  Tne  work  was 
located  just  below  what  was  then  the  head  of  the  revetment,  and  was  placed  here  in 
the  hope  that  it  might  arrest  any  further  disintegration  of  the  latter,  which  had  been 
going  on  for  years.  It  was  not  expected  to  save  much,  if  any,  of  the  older  work,  as 
that  was  already  hhdly  broken  up,  but  rather  to  prevent  the  attack  upon  the  more 
modem  work  below. 

After  the  subsidence  of  the  high  water  of  1899  it  was  found  that,  while  the  spur 
itself  remained  entirely  uninjured  in  place,  so  far  from  arresting  any  further  damage 
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to  the  work  below,  it  had  only  accelerated  the  destniction  by  the  creation  of  a  So- 
lent eddy,  which  had  torn  away  what  had  still  remained  of  the  old  work.  A  long 
and  deep  pocket  had  formed,  while  above  the  bank  had  caved  back  considerably, 
thus  leaving  the  spur  and  the  bank  against  which  it  abutted  in  the  form  of  a  very 
bold  and  acute  sauent,  which  created  a  very  ugly  piece  of  water,  full  of  whirls  ancl 
eddies. 

The  cave  in  had  taken  away  all  that  remained  of  the  old  work  at  the  time  the 
spur  was  built,  and  the  caving  had  worked  down  to  the  head  of  the  1889  work. 

The  plan  adopted  for  the  repairs  was  to  build  standard  revetment  from  the  spar 
down,  oeginning  as  close  to  the  latter  as  possible,  and  carrying  the  work  down  &r 
enough  to  cover  any  dami^  that  the  moaem  work  miffht  have  sustained.  It  ms 
afterwards  ascertained  that  this  amounted  to  but  little,  and  such  as  it  was  wsa 
altogether  from  the  low-water  plane  up.  So  much  of  the  spur  as  was  above  water 
was  to  be  removed,  the  bank  line  to  be  straightened  as  much  as  possible  by  grading 
off  the  points,  and  then  to  revet  as  much  of  the  bank  above  the  spur  as  the  funds 
remainmg  would  permit 

Work  was  begun  on  September  28.  and  at  first  consisted  in  the  clearing  of  the 
bank  for  90  feet  back  from  the  edge  ot  all  standing  timber  and  accumulatea  debris, 
and  removinff  whatever  stone  there  might  remain.  Some  snags  were  also  removed 
by  the  steamboats;  the  small  ones  by  the  ItcucOy  the  laiver  ones  by  the  laroe  boats. 
The  bank  was  heavily  timbered,  and  the  heavy  stumps  uterwards  retarded  the  prog 
gress  of  the  graders  considerably.* 

Mattress  No.  1  was  begun  October  19.  Its  construction  was  rendered  somewhat 
difficult  by  the  peculiar  shape  of  the  shore  line,  which  was  somewhat  of  the  shape- 
of  an  elongated  S,  and  also  by  the  strong  reverse  current,  which  made  launchmg 
difficult.  Progress  of  mattress  construction  was  somewhat  slow,  as  the  scant  supply 
of  brush  and  stone  prevented  the  working  of  a  full  force.  This  mattress  was  sunk 
November  7,  there  not  being  a  sufficient  supply  of  stone  on  hand  prior  to  that  date. 
Owing  to  the  prevalence  of  a  stronar  eddy,  the  operation  of  sinking  required  four 
hours,  and  much  more  than  the  usuu  quantity  of  stone  was  required.  For  the  same 
reason  cables  had  to  be  run  from  the  downstream  edge  of  the  mattress  to  anchorages 
below,  in  order  to  prevent  the  mattress  from  '!  crawling*'  upstream  while  being  sunk. 

Although  this  mattress  was  fitted  as  close  as  practicable  into  the  pocket,  some  of 
the  minor  indentations  in  the  shore  line  were  so  deep  that  three  connecting  mat- 
tresses were  afterwards  required  in  order  to  make  the  proper  connection.  One  con- 
necting mattress  was  also  required  to  cover  some  slignt  damage  at  the  foot  of  the 
main  mattress. 

Mattress  No.  1  is  767  feet  Ions  by  265  feet  wide. 

It  was  foimd  that  of  the  funds  allotted  for  the  repairs  there  was  enough  remain- 
ing to  permit  the  construction  of  about  850  linear  feet  of  revetment  above  the  spur; 
hence  Mattress  No.  2  was  constructed.  This  was  begun  November  10.  Owing  to 
the  projection  of  the  spur  far  beyond  the  shore  line,  the  mattress,  after  attuning  a 
length  of  328  feet,  had  to  be  launched  and  the  mattress  plant  moved  outstream  70 
feet  in  order  to  permit  of  the  plant  passing  the  projecting  point  Another  piece  of 
mattress  195  feet  wide  and  115  feet  long  was  then  woven  ana  securely  sewed  and  tied 
onto  the  mattress  previously  launched.  This  mattress  was  then  328  feet  long  aloDff 
shore  and  423  feet  long  on  tne  outer  edge.  A  connecting  mattress  was  then  placed 
to  cover  the  space  next  above  the  spur  not  covered  by  the  main  mattress.  Another 
small  connecting  mattress  was  required  to  cover  a  small  indentation  near  the  middle 
of  the  work. 

Grading  of  the  bank  was  begun  as  soon  as  the  grader  could  set  to  the  bank.  Grader 
No.  40  b^an  work  November  1,  and  continued  until  the  lOtn,  when  the  breaking  of 
a  piston  head  in  the  steam  cylinder  of  one  of  the  main  pumps  necessitated  its  with- 
drawal for  repairs.  These  were  not  completed  until  the  24tn.  Grader  No.  2  began 
work  November  17.  The  bank  was  graded  up  to  the  24-foot  stage,  a  6  to  7  foot  bloff 
being  left  standins,  except  that  at  the  point  against  which  the  spur  abutted  and  at  the 
point  at  lower  ena  of  pocket  the  grade  was  carried  to  the  top  of  bank.  As  much 
of  the  brush  work  of  the  spur  as  was  above  the  water  surface  was  removed,  and  in 
grading  care  was  had  to  straighten  out  the  bank  line  as  much  as  practicable. 

The  paving  was  carried  up  to  the  20-foot  plane,  except  at  the  above  two  points, 
where  it  was  Drought  up  to  the  top,  thence  curving  down  to  meet  the  lower  paving. 
The  work  of  pAving  was  frequently  interrupted  by  want  of  stone,  the  force  being  idle 
for  days  at  a  time.  To  supplement  the  supply  received  from  the  contractor,  consid- 
erable stone  was  gathered  from  the  upper  10  feet  of  the  work  below,  where  the  pav- 
ing had  been  uniformly  carried  up  to  the  crest  of  the  slope,  and  dome  was  saved  rrom 
the  destroyed  work  of  1884.  About  500  cubic  yards  were  thus  obtained,  and  ]n 
addition,  2NX)  cubic  yards  of  spalls  were  taken  from  an  old  storage  pile  near  the  bead 
olfieotion  B. 
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The  following  is  a  summary  of  work  done: 

Two  river  mattreesee,  total  area,  3,099.65  sqaaree,  or  34,440  square  yards. 

Six  connecting  mattresses,  total  area  494.22  squares,  or  6,491  square  yards. 

Gradinff  bank,  46,062  cubic  yards. 

Paving  Dank,  11,898.5  square  yards. 

Loading  stone  from  bank  onto  baiges,  700  cubic  yards. 

Clearing  bank.  2.2  acres. 

Snags  removed,  11. 

The  details  of  cost  are  as  follows: 

River  iMtOreti. 

Labor,  including  superintendemce  and  subsistence $6,933.06 

Brush,  4,650.41  cords 4,278.38 

Poles,  90.21  cords 126.30 

Wire  strand,  26,776  pounds * 1,508.31 

Wire,  galvanized,  6,173  pounds 198.83 

Staples,  408  pounds 13.00 

dips,  2,052 181.39 

Stone,  3,299.96  cubic  yards.... 4,800.84 

Lumber,  2,633  feetB.  M 38.00 

MisceUaneous  materials 37. 30 

Towing 3,600.00 

Ttotal 21,715.41 

River  mattress  constructed,  3,099.56  squares,  or  34,440  square  yards.  Cost  in  place, 
V  per  square,  or  10.63  per  square  yard. 

Omrieding  fnattten. 

Labor,  including  superintendence  and  subsistence $1, 71 4. 39 

Brash,  723.82  coids : 665.92 

Poles,  14.34coTds 20.07 

Wire  strand,  6,212  pounds 293.57 

Wire,  galvanized,  2,473  pounds 79. 56 

Staples,  107  pounds 3.42 

Clips,  284 25.20 

Stone,  741. 62  cubic  yards 1,078.64 

Lumber,  1,533  feetB.  M 23.00 

Miscellaneous  materials 3. 94 

Towing 670.96 

Total 4,578.67 

Connecting  mattress  constructed,  494. 22  squares,  or  5,491  square  yards.  Cost  in 
place,  99.26  per  square,  or  10.834  per  square  yard. 

Oradmg  and  paving. 

Labor,  including  superintendence  and  subsistence $5, 426. 37 

Stone,  2,651.42  cubic  yards 3,857.34 

Lumber,  4,408  feetB. M 66.13 

Coal.  4,685  bushels 493.79 

Oils  and  engineer's  supplies 156. 41 

Towing 1,644.00 

Total 11,644.04 

Bank  paved,  11,898.6  square  yards.    Cost  in  place,  $0,978  per  square  yard. 

Summary  of  work  done,  wUh  cost. 

River  mattress,  34,440  square  yards $21,716.41 

Connecting  mattress,  5,491  square  yards 4, 578. 67 

Grading  and  paving,  11,898.5  square  yards 11, 644. 04 

Total  cost  of  work  m  the  field 37,938.12 

Oaceoia  Bar,  JribonMU.— After  the  decline  of  the  spring  high  water  of  1898,  it  was 
found  that  the  revetment  of  this  bar  had  sustained  considerable  damage,  mainly 
along  that  part  of  its  buik  lying  between  the  small  chute  and  the  head  of  Bullerton 
'IV)wnead.  This  revetment  ha^  been  placed  here  in  1890  and  consisted  of  the  old 
type  of  woven  mattzeM,  with  brush  and  stone  shors  work.    There  is  here  at  low 
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stages  of  river  a  very  strong  cmrent,  with  direct  impingement  against  the  bank,  dae 
to  the  perpendicularity  of  the  crossing  and  oontracted  waterway.  Another  cause 
operating  a^i^ainst  the  stability  of  the  work  is  that  when  the  river  ^lls  below  a  cerudn 
stage  alldischai^  through  Bullerton  Chute  ceases,  and  the  only  outlet  for  the 
impounded  water  in  rear  of  the  bar  is  by  seepage  through  the  very  porous  soil,  and 
this  return  flow  causes  sloughing  off  imder  the  work. 

The  damage  done  was  repaired  during  the  winter  of  1898  and  consisted  in  placing 
fascine  connecting  mattresses,  so  as  to  restore  the  connection  between  the  river  mat- 
tress and  the  shore,  and  grading  and  paving  the  bank  above  low  water. 

In  the  spring  of  1899  additional  damage  was  discovered;  this  damage bein^ mostly 
just  above  the  repairs  of  the  previous  year,  while  a  small  fault  was  noticed  later  on 
just  below.  The  former  damage  consisted  of  two  caves  about  300  feet  apart  and 
aggregating  940  linear  feet  The  damage  at  the  lower  end  amounted  to  about  250 
feet.  While  repairs  were  in  progress  a  fresh  cave  took  place,  this  being  just  above 
the  main  fault  and  adding  160  feet  to' the  amount  of  repairs  to  be  done. 

The  repairs  of  this  season,  like  those  of  the  previous  year,  consisted  in  placing 
connecting  mattresses  in  the  pocket  so  as  to  restore  connection  between  the  old  riyer 
mattress  and  the  bank^  grading  the  bank  and  paving  with  riprap.  At  the  lower  end 
of  the  work  a  small  washout  from  the  main  river  into  Bullerton  Chute  was  dosed  by 
means  of  a  brush  and  stone  sill  founded  upon  a  small  mattress. 

Repairs  were  begun  December  7  and  completed  January  7.  As  with  all  the  other 
work  of  this  season,  progress  was  retarded  for  want  of  an  adequate  supply  of  stone. 

Nine  connecting  mattresses,  am'egating  891  squares,  were  placed;  also  5,296  square 
yards  of  paving  and  2,047  cubic  feet  of  cnb  dike.  To  supplement  the  scant  supply  of 
stone,  a  good  deal  of  the  latter  was  gathered  from  the  old  work  and  from  the  upper 
part  of  the  repairs  of  1898. 

An  examination  made  here  while  the  river  was  at  its  lowest  stage  showed  that  the 
entire  work  between  the  head  of  Bullerton  Tow  head  and  the  chute  above  was  more 
or  less  broken  up  along  the  low-water  line.  As  all  the  old  work  along  here  is  of  the 
old  type,  it  would  seem  that  the  only  proper  way  to  repair  it  so  as  to  insure  some 
degree  of  permanency  would  be  the  renewal  of  the  whole  work  with  modem  con- 
struction. And  in  view  of  the  direct  impingement  of  the  current  and  the  very  nar- 
row barrier  now  lying  between  the  main  river  and  the  chute,  it  appears  important 
to  hold  the  river  front  of  the  bar  in  order  to  prevent  cutting  througn  into  the  chute 
and  consequent  attack  of  Bullerton  Towhead  on  its  unprotected  rear. 

On  the  night  following  the  completion  of  repairs  ana  disbandment  of  the  working 
party  a  cave  in  occurred  at  the  very  place  where  the  bank  caved  during  progress  of 
repairs,  and  which  is  mentioned  above  as  being  160  feet  long.  Another  cave  took 
place  the  following  day,  this  one  in  the  repairs  of  1898.  Both  of  these  caves  showed 
very  plainly  the  cause  of  the  damage,  for  not  only  did  the  caving  start  above  the 
shore  edge  of  the  mattress  and  above  the  water  suriace,  but  the  semifluid  material 
underlying  the  drier  strata  could  be  seen  flowing  out. 

Owing  to  the  disbandment  of  the  force  and  the  absence  of  construction  material, 
nothing  could  be  done  toward  additional  repairs.  It  is  not  believed  that  there  will 
be  much  enlai^gement  for  one  season  at  least.  When  last  seen,  which  was  twenty 
days  after  the  occurrence  of  the  damage,  neither  place  showed  any  change,  except 
that  in  the  middle  of  each  pocket  the  caving  extended  below  the  water  sunace. 

The  following  is  a  smnmary  of  work  done: 

Nine  connectmg  mattresses,  total  area,  891.24  squares,  or  9,903  square  yards. 

Crib  dike,  2,047  cubic  feet 

Grading,  8,000  cubic  yards. 

Paving,  5,296  square  yards. 

The  details  of  cost  are  as  follows: 

CkyrvMcting  mattress. 

Labor,  including  superintendence  and  subsistence $2,870.83 

Brush,  1,339.84  cords 1,232.65 

Stone,  899.99  cubic  yards 1,308.60 

Wire  strand,  6,277  pounds 370.56 

Wire,  galvanized,  1,481  pounds 47. 69 

Staples,  356.5  pounds 11.40 

Clips,  520 41.08 

Lumber,  866  feet  B.M 13.00 

Towmg 695.00 

Total 6,090.81 

Connecting  mattress,  891.24  squares,  or  9,903  square  yards.  Cost  in  place,  |6.8^ 
per  square,  or  $0. 616  per  square  yard. 
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Crib  dike. 

Labor,  iocluding  superintendence  and  subsistence : $66.85 

Brush,  27.26  cords 25.08 

Stone,  18.24  cubic  yards 26.53 

Wire  strand,  12. 85  pounds 75. 75 

Staples,  9.5  pounds .30 

Towing 20.07 

Total 214.58 

Crib  dike,  2,047  cubic  feet.    Cost  in  place,  $0,104  per  cubic  foot. 

Grading  and  pamng. 

Labor,  including  superintendence  and  subsistence $1,418.30 

Stone,  683.09  cubic  yards 993.35 

Coal,  375.3  bushels 39.59 

Oils  and  engineer*  s  supplies 33. 94 

Lumber,  933  feet  B.M 14.00 

Towmg 495.00 

Total...: 2,994.18 

Bank  paved,  5,296  square  yards.    Cost  in  place,  $0,565  per  square  yard. 

Summary  of  work  done,  with  cost. 

Connecting  mattress,  9,903  square  yards $6, 090. 81 

Cribdike,  2,047 cubic  feet 214.58 

Grading  and  paving,  5,296  square  yards 2, 994. 18 

Total  cost  in  the  field 9,299.57 

Gold  Dust  Dam,  Tennessee.— This  structure,  nmning  from  the  Tennessee  bank  to  the 
Elmot  Bar  shore,  and  about  If  miles  below  Gold  Dust  Landing,  was  completed  in 
Januarv,  1894.  It  was  built  to  supplement  the  early  closure  works  from  Gold  Dust 
to  the  head  of  Elmot  Bar,  placed  there  in  1882-1884,  and  the  works  placed  in  1889 
in  Elmot  and  Island  30  chutes.    All  these  works  were  of  the  Pile-dike  type. 

Immediately  after  the  completion  of  the  dam  a  considerable  settlement  took  place, 
this  settling  being  greatest  about  800  to  900  feet  from  the  Tennessee  shore.  Here  the 
structure  sank  down  gradually  until  its  top  was  about  level  with  the  bottom  of  the 
chute.  Another  deep  depression  occurred  on  the  Elmot  Bar  end.  In  October,  1894, 
repairs  were  made.  These  consisted  in  raising  the  dam  wherever  it  had  settled 
below  the  14-foot  level  to  that  height  (its  original  elevation  being  16  feet  above  zero, 
Amelia  gauge),  closing  the  two  breaks,  and  placing  a  foot  mattress  in  the  hole  just 
below  the  nrst-mentioned  break.  Some  repairs  were  also  made  to  the  damaged 
revetment  of  the  Elmot  Bar  shore.  After  the  high  water  of  1895  an  examination  of 
the  dam  showed  that  further  settlement  had  taken  place.  The  work  in  the  former 
break  near  the  Tennessee  shore  had  acain  settled  down  to  a  level  with  the  bottom  of 
the  chute,  and  at  the  Elmot  Bar  end  a  considerable  depression  was  again  noticed. 
The  entire  dam  also  showed  considerable  settlement  along  nearly  its  entire  length,  it 
being  continuous  and  greatest  from  station  20  to  the  Tennessee  bank. 

The  work  to  be  done  then  was  the  closing  of  the  gap,  building  up  the  dam  to  its 
original  elevation  of  16  feet,  placing  a  floor  mattress  below  the  Tennessee  end  of  the 
dam,  where  a  considerable  hole  haS  been  scoured  out  by  the  overfall,  and  repairing 
the  revetment  of  the  Tennessee  shore  just  below  the  dam.  Prior  to  beginning  work 
an  examination  was  made  and  the  following  data  obtained:  The  width  of  the  gap 
measured  on  the  water  line  was  91  feet;  height  of  impounded  water,  4  feet  above  the 
reading  of  Amelia  gauge,  the  latter  being  then  0.2  above  zero;  that  the  greatest 
depth  m  the  gap  was  18.5  feet;  that  about  2,400  feet  of  the  dam  was  below  the  16- 
foot  plane,  reqmring  approximately  190,000  cubic  feet  of  filling  to  restore  it  to  that 
level;  that  the  Tennessee  end  of  the  dam  was  somewhat  undermmed  on  the  face,  and 
that  the  Tennessee  shore  revetment  below  the  dam  was  destroyed. 

From  station  1  +  40  to  station  5  -f  40  the  dam  was  completely  silted  up,  the  depo.sit 
extending  over  a  considerable  area  and  being  as  much  as  2.4  feet  above  the  16-foot 
plane.  No  work  was  to  be  done  on  this  part  of  the  dam.  From  station  16+55  to 
station  18  the  elevation  was  also  above  that  required  by  the  project    Behind  that 
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part  of  the  dam  lying  between  stations  0  and  18+50  there  was  dry  bar  with,  how- 
ever, a  few  deep,  oowl-shaped  depressions  immediately  behind  the  dam.  Here  the 
face  of  the  dam  was  somewhat  undermined  and  broken  up.  Behind  the  dam,  from 
station  18+65  to  tiie  Tennessee  bank,  there  was  water  ranging  in  depth  from  1  foot 
to  17  feet  below  zero,  the  greatest  depth  being  near  the  gap.  These  depths  were 
immediately  below  the  dam,  and  some  distance  fiuther  down  mach  greater  depths 
could  be  found. 

Work  was  b^^un  October  21,  it  oonsistinff  in  building  portable  ways  upon  whieh 
to  construct  the  re9uired  mattreas  work,  and  the  stripping  of  all  stone  off  the  crown 
of  the  dam  for  a  width  equal  to  the  width  of  the  base  of  the  proposed  work. 

The  portable  ways  were  rouehly  framed  out  of  such  lumber  as  the  sawmill  at 
Qold  I^ust  could  furnish.  The  frames  were  so  set  up  that  there  was  enough  water  at 
their  foot  to  float  the  fascines  when  the  mattress  was  launched.  To  accomplish  this 
cheaply,  a  brush  floor  was  laid  so  as  to  extend  out  into  1  foot  of  water,  and  the 
frames  set  up  on  this  floor.  The  brush  was  afterwards  used  in  the  construction.  The 
mattresses  were  in  all  respects  similar  to  the  standard  t3rpe,  except  that  as  the  work 
was  done  in  a  pool  devoia  of  current,  no  anchorage  fastenings  were  required.  The 
mattresses  for  the  gap  were  constructed  some  distance  above  the  place  where  they 
were  to  be  sunk,  and  when  a  piece  of  mattress  was  finished  it  was  swung  around  and 
dropped  into  place.  The  floor  mattress  for  the  gap  had  to  be  made  in  two  pieces  as 
the  width  of  the  pool  did  not  permit  of  swinging  around  into  position  of  the  whole 
piece.  The  flrst  mattress  was  fitted  into  the  gap  proper  and  extended  far  enough  below 
to  make  a  good  lap  over  the  mattress  placed  in  1894,  when  repairs  were  inade.  It 
was  made  wide  enough  to  fit  the  shore  line  sni^ly,  and  in  order  to  accomplish  this 
it  had  to  be  partially  sunk  along  the  longitudinal  middle,  thus  drawins  the  edges 
away  from  the  shore.  When  fiiml W  sunk,  the  mattress  flattened  out  and  thus  made 
a  close  flt  This  piece  averaged  115  feet  in  width  with  a  length  of  105  feet  The  sec- 
ond mattress  was  sunk  so  that  it  overlapped  the  upper  edge  of  the  flrst  one  and  its 
shape  was  irre^lar,  the  latter  being  determined  bv  the  conflguration  of  the  shore 
line.  It  con  tamed  175  squares.  The  plan  of  completed  mattress  work  is  somewhat 
like  the  section  of  a  funnel  with  an  exaggerated  spout. 

In  order  to  avoid  deep  water  in  the  gap,  and  also  to  give  the  crib  greater  resistance 
against  a  force  tending  to  i>UBh  it  out  m  place,  the  closure  work  was  built  in  the  form 
of  an  arch.  Its  greatest  width  of  base  was  72  feet,  narrovdng  to  50  feet  toward  each 
end.  '  Its  crown  was  24  feet,  narrowing  to  16  feet  at  each  end.  The  maximum  heieht 
was  21  feet,  but  during  construction  it  settled  so  much  that  2  feet  had  to  be  adaed 
in  order  to  bring  it  up  to  the  16-foot  plane.  The  crib  was  composed  of  flve  tiers,  all 
built  up  into  one  mass.  A  vertical  section  through  the  middle  would  show  that  the 
first,  second,  and  third  tiers,  counting  from  the  bottom,  are  each  4  feet  thick,  the 
fourth  and  fifth  5  feet,  and  each  tier  stepped  back  4  feet  on  the  upstream  and  8  feet 
on  the  downstream  side.  The  whole  structure  where  it  crosses  the  water  is  148 
feet  lonff,  measured  along  the  middle  line.  In  construction  the  top  of  eEich  tier  was 
ballasted  before  being  covered  by  the  next  one.  The  brush  toppins  over  the  old 
work  varied  in  width  from  16  feet  to  30  feet,  according  to  heigh tn  of  fill,  the  maxi- 
mum being  7.5  feet  minus  the  allowance  for  compression.  The  top  width  is  16  feet 
Where  the  fill  exceeded  4  feet,  two  tiers,  stepped  back  similarlv  to  that  first 
described,  were  built  In  the  depression  on  the  Elmot  Bar  side  the  filling  was  built 
up  with  iMittered  face  and  back.  The  total  volume  of  filling  in  the  gap  is  130,000 
cubic  feet,  and  for  the  entire  dam  181,534  cubic  feet 

To  repair  the  submeiged  part  of  the  dam  on  the  Tennessee  end,  and  the  shore 
revetment,  there  were  placed  two  mattresses,  aggregating  229.5  squares.  The  buik 
above  water  was  evened  up  with  shovels,  and,  as  stone  was  scarce,  instead  of  being 
paved,  brush,  lightly  ballasted,  was  hiid  on  the  slope. 

As  all  access  by  water  to  the  work  was  cut  off  until  toward  the  dose  of  the  work, 
all  materials  had  to  be  either  hauled,  wheeled,  or  carried  to  place.  Brush  was 
furnished,  as  long  as  it  could  be  hauled  over  the  bar,  bv  J.  A.  Ourlin,  at  $1.50  per 
cord,  delivered.  No  poles  were  purchased,  as  these  could  be  sorted  out  from  the 
brush. 

On  December  22  the  river  began  rising,  and  by  the  26th  water  bcsan  running 
through  the  new  work  in  the  sap,  overtopping  it  the  following  day.  The  crib  set- 
tled at  once  2.7  feet  in  the  miadfe  of  the  gap,  and  continued  to  do  so  dowly.  The 
head  of  water,  measured  on  the  27th,  was  4.35  feet,  but  was  said  to  have  been  fully  5 
feet  the  day  previous,  or  before  the  pool  below  had  filled  up  somewhat  The  rising 
river  seriously  threatened  the  new  work,  some  of  which  as  yet  had  not  been  bal- 
lasted, so  stone  was  hastily  taken  from  tne  high  places  of  the  old  work  and  distrib- 
uted where  most  needed.  Some  was  boated  down  from  the  1882-1884  work  one-half 
mile  above,  a  small  flat  being  used  for  that  purpose,  and  1,000  sacks  filled  with  gntYsI 
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were  used.  The  work  was  held  daring  this  rise— -not,  however,  before  some  of  it  on 
the  Tennessee  side  of  the  gap  had  bcSan  pushed  out  of  alignment  fully  8  feet  On 
December  SO  one  baige  of  nprap  was  received  from  the  contractor,  and  this  was 
divided  into  three  nii^,  one  to  Fletchers  Bend,  one  to  Osceola  Bar,  and  about  75 
cubic  yards  for  the  oam.  This  was  pushed  up  to  the  work,  the  chute  then  carrying 
scant  4  feet  of  water.  A  partially  loaded  barge  of  brush  was  also  pushed  up  at  the 
same  time,  the  brush  contractor  being  no  longer  able  to  haul  on  account  of  partial 
submergence  of  the  bar. 

By  January  9  all  work  was  completed,  except  that  more  stone  was  to  be  placed  as 
soon  as  some  would  become  available  and  could  be  pushed  up  to  the  dam,  the  water 
beins  then  too  low  to  allow  anything  larger  than  a  skiff  to  approach  the  work.  Stone 
had  Been  in  the  meantime  pushed  up  into  the  chute  of  Island  No.  30,  and  the  master 
laborer  heretofore  in  local  chaige  was  instructed  to  take  advantage  of  the  first  rise  of 
sufficient  volume  to  push  the  stone  to  place.  The  barges,  three  in  number,  were 
lightly  laden,  and  as  an  additional  precaution  two  empties  were  left  with  him  should 
it  become  necessary  to  lighten  the  stone  baiiges  still  more.  .The  tug  Jkutca  was  left 
there  to  do  the  towing.  On  January  22  there  was  water  enough  to  get  stone  to  the 
dam,  and  all  work  was  completed  on  the  26th;  301  cubic  yards  of  stone  were  distrib- 
uted over  the  work,  and  247  yards  were  stored  on  the  Tennessee  bank  for  future  use, 
the  complete  submergence  of  the  work  rendering  it  impracticable  to  distribute  any 
more.    The  work,  however,  is  now  safe. 

On  January  29  I  examined  the  work  and  found  that  from  the  gap  to  the  Tennessee 
shore  it  was  m  good  shape.  From  the  gap  to  Elmot  Bar  everything  was  submeived. 
The  master  laborer  reported  that  there  was  a  break  in  the  old  worx,  situated  about 
400  feet  west  of  the  gap,  and  estimated  to  be  125  feet  wide.  He  reported  that  the 
break  occurred  before  tiie  water  overtopped  the  dam,  and  was  due  to  the  scouring 
out  of  the  bottom. 

No  further  examination  will  be  possible  until  after  high  water. 

The  following  is  a  summary  of  work  done: 

Building  crib  in  gap,  130,200  cubic  feet. 

Topping  dam.  51,334  cubic  feet 

Mattress  worx,  525.25  squares. 

Shore  mattress,  115  squares. 

Stone  stored  on  bank,  247  cubic  yards. 

The  details  of  cost  are  as  follows: 

Bepcdring  dam. 

Labor,  including  superintendence  and  subsistence $3,230.77 

Brush,  2,080.32  cords 3,078.14 

Stone,  299.75  cubic  yards 472.08 

Wire,  galvanized,  1,301  pounds 41.92 

Wire  strand,  3,680  pounds 216.39 

Staples,  96.1  pounds 3.00 

Nans  and  spikes,  167.2  pounds 8.80 

Lumber,  2,608  feet  B.  M 83.76 

Miscellaneous  materials 55. 78 

Towing 93.00 

Total 7,228.64 

Bepairs  to  dam,  181,534  cubic  feet    Cost,  in  place,  10.0398  per  cubic  foot 

Mattress  work. 

Labor,  including  superintendence  and  subsistence $1,384.89 

Brush,  900  cords 1,350.00 

Stone,  76.26  cubic  yards 110.25 

Wire,  galvanized,  284  pounds 9.10 

Wirestrand,  1,896  pounds 111.53 

Clips,  240 14.11 

Staples,  66.9pounds *        2.09 

Nails  and  spikes,  19.8  pounds .41 

Lumber,  2,164  feet  B.  M 28.00 

Miscellaneous  materials 3. 00 

Towing 16.00 

Total 8,029.88 

Mattress  construction,  640.25  squares,  or  7,114  square  yards.  Cost,  in  place,  $4.78 
per  Bquare,  or  $0.4258  per  square  yard. 
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Summary  of  work  done,  vnih  cost. 

Repairing  dam,  i81,534  cubic  feet $7,228.64 

Mattress  work,  7,114  square  yards 3,029.38 

Total  cost  of  work  in  the  field 10,258.02 

Respectfully  submitted. 

Aug.  J.  Noi/TY,  Assistant  Engineer. 

Capt.  E.  EVSLETH  WiNSLOW, 

Corps  of  EngvMers,  U.  8,  A. 


KEPOBT  OF  MR.  W.   M.   REES,   ASSISTANT  ENOINBEB,  OK  WORK  IK  FIRST  AKD  SHOOND 
DtSTBICTB,  DURINO  SEASON  1899-1900. 

Memphis,  Tenn.,  AprU  SO,  1900, 
Captain:  I  have  the  honor  to  submit  report  upon  work  done  in  First  and  Second 
districts,  improving  Mississippi  River,  dunng  the  season  1899-1900,  at  the  following 
places: 

1.  Hickman,  Ky. 

2.  New  Madrid,  Mo. 

3.  Hopefield  Bend,  Arkansas. 

4.  Memphis  Harbor,  Tennessee. 
6.  Helena,  Ark. 

1.  HICKMAN,  ET* 

The  work  to  be  done  was  to  repair  a  washout  in  the  upper  bank,  caused  by  a  sur- 
face drain,  and  located  at  about  the  middle  of  the  revetment  work  of  1894.  The 
bluff  portions  of  the  bank  around  the  hole  were  traded  first  by  hand;  a  sill  placed 
across  the  center,  and  then  a  crib  dike  extending  from  the  top  of  the  bank  to  the 
unbroken  revetment  was  placed  on  this  sill,  with  the  object  of  destroying  the  eddy 
action  which  was  enlarging  the  hole.  This  dike  was  105  feet  long,  with  an  average 
height  of  10  feet.  The  crest  and  slopes  of  the  dike  and  the  edges  of  the  hole  were 
then  paved  with  stone,  some  of  which  was  taken  from  an  old  pile. 

This  work  was  begun  December  19,  1899,  and  finished  January  29,  1900.  The 
long  time  required  for  the  work  was  due  to  the  shortage  of  stone.  The  work  done 
consisted  in  placing  86  squares,  equal  to  956  square  yards,  of  sill  mattress;  25,600 
cubic  feet  of  crib  dike;  and  1,223  square  yards  of  stone  paving. 

The  details  of  cost  are  as  follows: 

8iU  mattress. 

Labor,  including  superintendence 1243.09 

Towing 155.34 

Brush,  66  cords 51.52 

Poles,  9  cords 12.60 

Stone,  27.06  cubic  yards 37.61 

Wire  strand,  one-fourth  inch,  800  pounds 47. 52 

Wire,  galvanized,  No.  12,  400 pounds 14.32 

Total 562.00 

Sill  mattress  constructed,  86  squares,  or  956  square  yards.  Cost,  in  place,  $6,53 
per  square,  or  $0,587  per  square  yard. 

Crib  dikes. 

Labor,  including  superintendence $355.04 

Towing 321.31 

Brush,  200  cords 184.00 

Poles,  20  cords 28.00 

Stone,  170  cubic  yards 236.30 

Wire  strand,  one-fourth  inch,  272  pounds 16. 15 

Wire, galvanized, No.  12, 600  pounds 21.48 

Total 1,162.28 

Amount  of  crib  dike  constructed,  25,600  cubic  feet.  Cost,  in  x)lace,  per  cubic  foot, 
10.0454. 
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Paving  bank. 

Labor,  including  superintendence $311. 57 

Towing 222. 69 

Stone,  200  cubic  yards 278. 00 

Total 812.26 

Amount  of  bank  paved,  1,223  square  yards.    Cost  per  square  yard,  in  place,  $0,664. 

Tomng, 

Labor * $479.84 

Coal 219.50 

Totdl 699.34 

This  has  been  charged  into  the  work  above  described. 

Summary  of  toork  done,  with  cost, 

SillmattreFS,  86  squares,  or  956  square  yards ■ $562.00 

Crib  dike,  26,600  cubic  feet , 1,162.28 

Paving  bank,  1,223  square  yards 812.26 

Total  cost  of  work  in  field 2,536.54 

The  total  length  of  the  Hickman  revetment  work  is  1,560  linear  feet,  all  of  which 
is  in  satisfactory  condition. 

2.   NEW  MADBm,  MO. 

The  project  for  this  work  was  to  extend  the  revetment  downstream  as  far  as  funds 
would  permit,  and  to  make  necessary  repairs  to  the  old  revetment,  especially  at  the 
head,  where  slight  undermining  was  threatened,  and  repairs  to  the  paving  and 
extension  of  the  same  up  the  bank  along  the  city  front. 

The  construction  plant  and  outfit  were  brought  from  Helena,  Ark.,  arriving  at 
New  Madrid  November  26.  Preparations  were  at  once  made,  but  delay  was  occa- 
sioned by  the  slow  delivery  of  material.  Brush  and  poles  were  purchased  by  con- 
tract at  92  cents  per  cord  for  the  former  and  $1.40  per  cord  for  the  latter;  stone  was 
also  obtained  by  contract  at  $1.39  per  cubic  yard,  delivered  at  the  works  on  con- 
tractors' barges. 

The  lateness  of  the  season  and  the  presence  of  ice  in  the  river  retarded  the  work, 
causing  a  complete  suspension  of  operations  from  December  30,  1899,  to  January  29, 
1900,  while  waiting  for  the  ice  to  run  out  and  enable  the  contractor  to  resume  towing. 

River  mattress. — Only  one  regular  fascine  mattress  was  constructed.  It  was  900  feet 
long  by  275  feet  wide,  and  overlaps  the  mattress  of  1898  about  50  feet;  work  of  build- 
ing was  begun  November  29  and  the  mattress  sunk  on  December  16. 

Connecting  mattresses. — ^Two  small  connecting  mattresses  were  placed,  aggregating  106 
souares,  or  1,167  square  yards.  One  was  at  the  mouth  of  Dry  Bayou,  just  at  the  head 
of  the  revetment,  and  the  other  was  at  "Cypress"  drain,  about  1,000  feet  below 
this  season's  work.  Both  mattresses  were  designed  as  sills,  over  which  the  drainage 
water  from  these  depressions  can  discharge  without  producing  gullies  in  the  bank. 

Bank  revetment. — All  grading  was  done  by  hand,  both  for  the  repair  work  and  along 
the  fascine  mattress,  as  the  volume  of  earth  to  be  removed,  to  produce  a  satisfactory 
slope  for  the  paving,  was  too  small  to .  warrant  the  employment  of  the  h vdraulic 
method.  The  grading  was  done  just  a  little  in  advance  of  the  paving,  the  earth 
removed  being  cast  upon  the  paved  surface.  Paving  was  begun  December  17,  1899, 
and  finished  ,mnuary  31,  1900.  Along  the  site  of  the  new  work  the  paving  was  car- 
ried to  the  26-foot  stage,  New  Madrid  gauge,  and  along  the  city  front,  for  a  length 
of  500  feet,  the  paving  was  extended  to  the  top  of  the  bank.  The  mouths  of  the  two 
drains  were  also  paved  to  carry  off  storm  water.  The  total  amount  of  this  work 
done  was  12,685  square  yards,  oistributed  as  follows: 

Square  yards. 

Along  the  new  mattress 6, 240 

Along  the  city  front 5,945 

At  the  mouth  of  Dry  Bayou 167 

At  the  mouth  of  "Cypress''  drain 333 

Total 12,685 
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Th«d«tail»of  ooft  are  m  ioUoivi: 

M96t  flUlttf'fltl. 

Labor,  indading soperintendence 94,331.93 

SubsistenoestoreB 898.84 

Towing 1,836.S4 

Brush,  3,766.69  oorda 8,456.16 

Polee,  161.62  ooids 212.86 

Piling,  292  linear  feet 23.36 

Stone,  1,415.23  cubic  yards 1,967.17 

Staples,  300  pounda 11.70 

Wirestrand,  one-half  inch,  6,512  pounds 832.11 

Wireatrand,  flve-^ixteentha inch,  10,021  pounds 642.00 

Wirestrand,  one-fourth  inch,  12,800 pounds ,  760,82 

Wire,  galvanised,  No.  12,  6,800  pounds 26440 

Wire,  silicon  bronze,  No.  9,  686  pounds 138.10 

Clips,  one-half  inch,  200 22.60 

Clips,  five-sixteenth  inch,  3,000 287.00 

Coal. 88.00 

Lumber 26.75 

Miscellaneous  materials ^ 47. 23 

Total 16,287.27 

River  mattress  constructed,  2,475  squares,  or  27,500  square  yards.    Cost  in  plsoe, 
16  176  per  square,  or  $0,556  per  square  yard. 

GbfifMclM^  fnoflrcH. 

Labor,  including  superintendence 1248.81 

Subsistence  stores *.  46.60 

Towing 106.88 

Brush,  270.15  ooids 248.53 

Stone,  80  cubic  yards 122,32 

Wire  strand,  five-sizteenths  inch,  280  pounda 16. 16 

Wirestrand,  one-fourth  inch.  830 pounds 49.30 

Wire,  galvanized.  No.  12,  603  pounds 19.11 

Misoellaneous  materials 10. 00 

Total 867.70 

Connecting  mattress  constructed,  106  squares,  or  1,178  square  yards.    Cost  in 
place,  18.186  per  square,  or  $0,737  per  square  yard. 

Bank  reodmenL 

Labor,  including  superintendence $3,600.10 

Subsistence  stores 696.85 

Towing 1,067.88 

Stone,  2,338.61  cubic  yards 8,250.66 

Spalls,  384.61  cubic  yards 634,60 

coiaT: 68.90 

Miscellaneous  materials 83.69 

Total 9,037.08 

Amount  of  bank  paved,  12,685  square  yards.    Cost  in  place,  $0. 713  per  square  yard. 

Tmmng. 


Labor,  including  subsistence  service $1|C 

Subsistence  stores 141.20 

Coal 1,038.77 

Oils  and  engineer' s  supplies 24. 92 

Miscellaneous  materiaJe 1.72 

Total 8,OIL10 

This  has  been  charged  into  the  work  above  described. 
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Summary  dfwrrh  done,  wUhooiL 

Biyer  mattrefls,  900  linear  feet,  27,500  square  yaids $15,287.27 

Connecting  mattrefls,  1,511  square  yards 867.70 

Bank  revetment,  12,685  square  yards 9,037;08 

Total  cost  <rf  work  in  the  field 25,192.05 

New  work  completed  this  season,  850  linear  feet,  coet^  $19,737.39.  Cost  per  linear 
foot  of  bank  revetted,  $23.32. 

The  jpreeent  length  of  the  New  Madrid  revetment  is  4,500  linear  feet,  all  in  good 
condition. 

3.   HOFEFIXLD  BEND,   ABKAMBAS. 

The  lower  portion  of  Hopefield  Bend  was  revetted  in  1888,  1890,  and  1892,  with 
mattresses  200  feet  wide,  made  by  weaving  bru^  around  longitudinal  poles.  This 
form  of  mattress  presents  frequent  and  la^  interstices,  through  which  currents  of 
high  velocity  will  scour  the  material  beneath,  resulting  in  a  settlinj;  of  the  mattress 
and  causing  breaks  in  the  revetment,  which,  aurinff  high-water  periods,  soon  results 
in  the  formation  of  large  pockets  in  the  bank.  Such  breaks  occurred  during  the 
hiffh  water  of  1893,  1897,  and  1898. 

In  the  fail  of  1893  fesdne  mattresses  were  placed  over  some  of  the  old-style  mat- 
tresses at  and  near  the  lower  end  of  the  bend.  About  900  linear  feet  were  thus 
revetted  at  the  extreme  lower  end  and  2,000  linear  feet  a  short  distance  above,  leav- 
ing an  interval  of  old  mattress  work  about  1,300  feet  long  between  t^e  two  pieces. 
The  floods  of  1897  and  1898  caused  breaks  along  this  interval  and  two  rather  serious 
caves  in  the  old  work  above. 

The  project  for  this  season  was  to  cover  this  interval  with  a  fascine  mattress  and 
to  extend  the  same  kind  of  work  upstream  about  1,900  feet  in  order  to  more  thor- 
oughly protect  the  endangered  bank;  also  to  make  some  repairs  to  the  revetment 
above  the  low-water  line,  the  mattresses  to  be  250  feet  wide,  with  inshore  edge  at 
or  about  the  zero  contour. 

Preparations  for  the  work  were  begun  August  1  and  field  work  started  August  16. 

Brush  and  poles  were  furnished  by  contractors  at  92  cents  per  cord  for  the  former 
and  $1.40  per  cord  for  tihe  latter.  Stone  was  delivered  by  contractor  on  Government 
baiges  at  West  Memphis  at  $1.44  per  cubic  yard  for  riprap  and  $1.29  per  cubic  vard 
for  spalls.  The  labor  supply  was  abundant,  and  waees  were  $1.40  per  day  without 
subsistence.  The  weather  and  stage  of  river  were  Doth  favorable,  only  four  days 
were  lost  by  rain,  and  the  maximum  stage  of  the  river  during  the  time  of  construction 
of  river  mattresses  was  5.5  feet 

Biver  mattresHi. — ^The  first  mattress  was  swung  into  position  August  21  and  sunk 
September  9.  This  mattress  covered  the  interval  in  the  1893  work  and  protects 
1,415  linear  feet  of  bank,  or  from  station  774-65  to  station  91+80.  The  mattress 
was  1,450  feet  long  by  250  feet  wide  and  was  built  and  sunk  in  the  manner  described 
in  previous  reports.  Mattress  No.  2,  900  feet  by  250  feet,  was  begun  September  15 
and  sunk  September  28.  It  protects  880  linear  feet  of  bank  just  at  the  head  of  the 
1893  revetment,  or  from  station  49 + 30  to  station  57 + 10.  Mattress  No.  3, 1,000  feet 
by  250  feet,  was  begun  October  2  and  sunk  October  19.  It  is  immediately  above 
mattress  No.  2  and  protects  970  feet  of  bank,  or  from  station  39+60  to  station 
49+30. 

The  combined  length  of  these  three  mattresses  placed  was  3,350  feet,  revetting 
8,265  linear  feet  of  bank  250  wide  below  the  low-water  line. 

The  lower  portion  of  this  bend  is  now  covered  with  fascine  mattresses  for  a  length 
of  6,015  feet,  or  from  station  39+60  to  station  99+ 15,  the  latter  being  at  Hopefield 
Point 

QmMCtmg  mattres«e».— Six  connecting  mattresses  were  placed  along  the  inshore 
edfle  of  the  laree  mattresses,  and  one  small  mattress  was  sunk  at  the  extreme  lower 
ena  o)  the  wonc  to  act  as  a  sill  for  a  stone  dike  or  sroin  built  there.  The  quantity 
placed  was  1,036  squares,  equal  to  11,511  square  yards. 

Bcmk  revdmerU. — ^Paving  was  done  at  numerous  places,  and  considerable  additional 
stone  was  placed  along  the  edge  of  the  river  mattresses  or  near  the  low-water  Une. 
At  several  localities  where  the  bank  was  being  scoured  above  the  paving  it  was 
extended  to  a  higher  contour.  Several  breaks  or  foults  were  found  m  the  paving, 
and  here  the  stone  was  removed,  the  bank  graded  to  a  proper  slope,  and  then 
repaved. 

The  Quantity  of  paving  done  was  8,060  square  vards. 

Orib  dito.— A  brush  and  pole  crib  dike,  plaoea  on  a  heavy  sill  mattress  and  paved 
with  atona^  was  boilt  across  a  depression  scoured  between  the  top  edge  of  the  paving 
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and  the  bank  at  Station  80.  This  dike  is  supplemental  to  those  built  in  1897.  It 
connects  the  top  of  the  bank  with  the  paved  slope  at  the  15-foot  elevation  above 
zero  stage,  has  a  length  of  88  feet,  average  height  oi  10  feet,  and  contains  27,000  cuIbc 
feet. 

Stone  dikes. — A  heavy  paving  of  stone  about  2  feet  thick,  20  feet  wide  at  the  zero 
contour,  and  tapering  to  10  feet  wide  at  the  top  of  the  bank  was  placed  at  the  extreme 
lower  end  of  the  revetment  in  order  to  check  the  extensiop  of  the  caving  bank 
upstream.    It  contains  3,600  cubic  feet  of  stone. 

The  details  of  cost  are  as  follows: 

River  mattress. 

Labor,  including  superintendence $15, 703.  (B 

Subsistence  stores 894.59 

Towing 2,245.40 

Brush,  11,060.25  cords 10,175.43 

Poles,  732.3  cords 1,025.22 

Piling,  600  linear  feet 48.00 

Stone,  4,204.42  cubic  yards 6,054.36 

Staples,  1, 150  pounds 37. 79 

Wire  strand,  one-half  inch,  6,025  pounds 315. 16 

Wire  strand,  five-sixteenths  inch,  31,339  pounds 1, 551. 28 

Wire  strand,  one-fourth  inch,  42,192  pounds 2, 506.20 

Wire,  ^vanized.  No.  12,  20,020  pounds 644.64 

Wire,  sihoon  bronze.  No.  9,  3,100  pounds 615. 04 

Clips,  one-half  inch,  800 90.40 

Clips,  five-sixteenths  inch,  8,000 632.00 

Lumber 61.80 

Coal 48.00 

Charter  of  barges 300.00 

Miscellaneous  materials 251. 57 

Total 43,190.56 

River  mattress  constructed,  8,375  squares,  or  93,056  square  yards.  Cost  in  place, 
(5.157  per  square,  or  $0,464  per  square  yard. 

Connecting  mattress. 

Labor,  including  superintendence $1, 931. 28 

Subsistence  stores 108. 31 

Towing 268.60 

Brush,  1,553.31  cords 1,42^).  04 

Poles,  65.6  cords 91.70 

Stone,  474  cubic  yards 682. 56 

Staples,  150pounds 5.01 

Wire  strand,  one-half  inch,  270  pounds 14. 12 

Wire  strand,  five-sixteenths  inch,  2,000  pounds 99. 00 

Wire  strand,  one-fourth  inch,  3,758  pounds 223. 2.'^ 

Wire,  galvanized.  No.  12,  3,200  pounds 103.  (H 

Charter  of  barges 80.00 

Coal 6.00 

Miscellaneous  materials 24. 00 

Total 5,065.89 

Connecting  mattress  constructed,  1,036  squares,  or  11,511  square  yards.  Coat  ia 
place,  $4,889  per  square,  or  $0.44  per  square  yard. 

Bank  revetment. 

Labor,  including  superintendence $1, 789. 7S 

Subsistence  stores 70. 74 

Towing 252.84 

Stone,  1,253.32  cubic  yartls 1,804.78 

Spalls,  485.02  cubic  yards 625.68 

Lumber 98. 32 

MiscellaneouB  materials 23. 31 

Total 4,665.45 

Total  amount  of  paving  placed,  3,060  square  yards.    Cost  per  square  yard,  $1,521. 
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Crib  dike8. 

Labor,  including  superintendence $495. 33 

Subsistence  stores 42. 96 

Towing 64.69 

Brush,  57.5  cords 52. 90 

Poles,  45  cords 63.00 

Stone,  250  cubic  yards 360.00 

Wire  strand,  one-fourth  inch,  24,000  pounds 142. 56 

Total 1,221.44 

Total  amount  of  crib  dike  constructed,  27,000  cubic  feet.    Cost  per  cubic  foot,  |0.045. 

Stone  dikes. 

Labor,  including  superintendence $81. 87 

Subsistence  stores 6. 60 

Towmg 21.00 

Stone,  200  cubic  yards 288.00 

Total 397.47 

Total  amount  of  stone  dike  constructed,  3,600  cubic  feet.    Cost  per  cubic  foot,  $0.11. 

Tovnng. 

Labor,  including  subsistence  service $1, 762. 99 

Subsistence  stores 259. 03 

Coal 682.00 

Oils  and  engineer's  supplies 65. 90 

Miscellaneous  materials 82. 61 

Total : 2,852.53 

This  has  been  charged  into  the  works  above  described. 

Summary  of  work  donSj  with  cost. 

River  mattress,  3,350  linear  feet,  or  8,375  squares $43, 190. 56 

Connecting  mattress,  1,036  squares 5, 065. 89 

Bank  revetment,  3,060  square  yards 4, 665. 46 

Cribdikes,  27,000  cubic  feet 1,221.44 

Stonedikes,  3,600 cubic  feet 397.47 

Total  cost  of  work  in  the  field 54,540.81 

The  upper  4,000  feet  of  the  Hopefield  Bend  revetment  has  river  mattresses  of  the 
old  style,  200  feet  wide.  These  have  protected  this  portion  of  the  bend  since  1891.^ 
Along  the  lower  6,000  feet,  where  the  current  is  stroneest,  there  is  now  a  continuous 
belt  of  fascine  mattresses  250  to  300  feet  wide.  The  twuik  above  low  water  for  the 
entire  length  is  paved  with  stone  up  to  the  24-foot  stage,  as  an  average.  Above  this 
paving  considerable  scour  has  occurred  during  recent  hieh  waters,  leaving  in  manj 
places  a  nearly  horizontal  bench  from  15  to  30  feet  wide,  and  at  some  places  this 
scouring  was  so  great  that  large  troughs  were  excavated  far  below  the  top  edge  of  the 

riving.    These,  however,  have  been  repaired  by  building  9  crib  dikes  across  them, 
in  1897  and  1  in  1899. 

Owin^  to  the  importance  of  this  revetment  to  the  preservation  of  the  harbor  of 
Memphis,  it  is  recommended  that  the  paving  be  extended  to  the  top  of  the  bank. 
Since  the  fall  of  1893  the  caving  at  the  lower  end  of  the  revetment  has  transferred 
Hopefield  Point  upstream  250  feet.  To  prevent  further  loss  the  revetment  should  be 
extended  around  the  point  about  400  feet. 

4.    MEMPHIS  HARBOR,  TENNESSEE. 

The  work  consisted  in  repairing  some  of  the  dikes  along  the  Memphis  front,  built 
by  the  citizens  in  1886  and  later  extended  and  several  times  repaired  by  the 
Government. 

Recent  high  waters  had  scoured  pockets  below  Dikes  Nos.  1  and  2,  and  to  prevent 
further  enlargement  a  connecting  mattress  150  feet  long  by  130  feet  wide  was  placed  in 
each,  and  along  the  lower  pocket  the  bank  above  low  water  was  paved  with  stone 
up  to  the  16-fQot  stage  on  Memphis  gauge. 
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Dikes  Nos.  2  and  2}  were  also  repaired.  Additional  bnuh  cribs  had  been 
placed  on  the  shore  ends  of  these  in  1897;  bat  as  the  bmsh  work  of  which  they  were 
composed  was  fast  decaying,  it  was  considered  advisable  to  preserve  them.  To  this 
end  wedge-shaped  cribs  of  omsh  work  were  built  on  their  sides,  shs^ied  to  a  slope  of 
1  on  li,  and  then  closely  paved  with  stone. 

The  mattress  and  crib  work  was  placed  between  October  20  and  October  31,  nsinff 
the  plant  from  the  Hopefield  Bend  work,  but  the  stone  paving  was  not  placed  unm 
some  time  later.  The  dike  work  is  now  in  fiiir  condition,  but  repairs  wul  probably 
be  needed  from  time  to  time. 

The  details  of  cost  are  as  follows: 

Labor,  including  superintendence $587.87 

Towing 28.08 

Brush,  500  cords 400.00 

Stone,  406  cubic  yards ^ 664.17 

Staples,  100  pounds 3,63 

Wire  strand,  five-sixteenths  inch,  1,500  pounds , 74.25 

Wire  strand, one-fourth  inch, 2,000  pounds 118.80 

Wire,  galvanized.  No.  12, 400  pounds 12.88 

Total 1,849.68 

Connecting  mattress  constructed,  391  squares,  4,344.4  square  yards.  Cost  in  place, 
$4.73  per  square,  or  $0.4257  per  square  yard.  « 

OribdUteB. 

Labor,  including  superintendence $371.69 

Brush,  222.86  cords 206.03 

Stone,  100  cubic  yards  .-- 144.00 

Wire  strand,  five-sixteenth  inch,  472  pounds 23.36 

Wire,  galvanized,  No.  12, 400  pounds 12.88 

Total X 756.86 

Total  amount  of  crib  dikes  constructed,  23,700  cubic  feet  Cost  per  cubic  foot  in 
place,  $0,032. 

Paving. 

Labor,  including  superintendence $843.81 

Stone,  260  cubic  yards 360.00 

Spalls,  166  cubic  yards 214.14 

Total /. 917.46 

Amount  of  paving  laid,  1,137  square  yards.    Cost  per  square  yard  in  place,  $0,807. 

Summary  ofv)ork  done^  wdh  cost. 

Connecting  mattress,  391  squares,  or  4,344.4  square  yards $1,849.68 

Repairs  to  crib  dikes,  23,700  cubic  feet 756.86 

Paving,  1,137  square  yards 917.46 

Total  cost  of  work  m  the  field 8,528.99 

5.   HELENA,  ASK. 

In  1889,  when  the  first  work  was  done  at  this  harbor,  a  mattress  613  feet  long  by 
226  feet  wide  was  placed  from  the  steamboat  elevator  extending  downstream,  but 
along  this  the  bank  was  neither  graded  or  paved.  Below  this  mattress  there  was  460 
feet  of  unrevetted  bank  extending  to  the  sul  mat  of  Dike  No.  1.  Alonff  the  portion 
above  described  ac^ve  caving  of  the  bank  (especially  the  lower  half  )had  recently 
occurred,  and  the  project  was  to  complete  this  revetment  by  placing  across  the  gap  a 
fascine  mattress,  ioin  the  1889  mattress  with  the  bank  by  connecting  mattress,  and  to 
grade  and  pave  along  the  whole;  also  to  make  necessary  repairs  to  the  other  work. 

The  plant  used  on.  this  work  was  the  same  as  at  Hopefield  Bend.  Chi  October  4  a 
pile  driver  and  crew  arrived  and  on  the  following  day  b^;an  work  at  grading  the 
iiank;  the  mattress-building  plant  arrived  from  Hopefield  &nd  on  November  5,  and. 
its  work  being  completed,  was  sent  to  New  Madrid,  Mo.,  on  November  21,  a  small 
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self -fiobsisting  force  being  left  io  finish  the  pavin^^  work.  Brash,  poles,  and  stone 
were  famished  by  same  contractors  and  at  same  pnces  as  at  Hopefield  Bend.  The 
season  was  good  and  labor  plentif  al. 

Mioer  mo&rem.— One  river  mattress  was  boilt,  connecting  the  mattress  of  1889  with 
Dike  No.  1;  it  was  000  feet  long  by  250  feet  wide;  was  b^an  November  6  and  sank 
Novembq^  16. 

Oormecting  mattress.— Two  connecting  mattresses,  about  40  feet  wide  each  and 
aggr»eating  185  sqoares,  were  placed  along  the  1889  work,  and  1  mattress  60  feet 
by  l(x)  feet  wis  placed  below  Dike  No.  4  to  join  the  sill  of  that  dike  with  the  work 
below. 

Bank  reoetmerU.—GrBdmg  with  pile-driver  pompB  was  b^gan  October  5  and  con- 
tinued daily  until  finished  on  November  18.  The  grading  extended  from  the  eleva- 
tor to  Dike  No.  1,  a  length  of  1,050  feet  Volume  of  material  removed,  18,267  cubic 
yards;  total  cost,  $1,867.45;  cost  per  linear  foot  of  bank.  $1.78,  and  cost  per  cubic 
yard,  $0.14.  The  high  cost  is  due,  first,  to  the  tenacity  of  the  material,  and  second, 
to  the  presence  of  a  laige  auantil^  of  nprap  stone  which  had  been  silted  up  just  on 
top  of  tne  graded  bank.  Tne  pavmg  was  beeun  November  17  and  completea  Decem- 
ber 22,  after  considerable  delay  in  awaiting  tne  arrival  of  stone.  It  was  carried  to 
^e  21-foot  stage  of  the  Helena  gaujge. 

Bepaxrs  to  duces, — ^The  work  consisted  in  placing  a  brash  and  pole  crib,  containing 
17,400  cubic  feet,  on  Dike  No.  4  to  restore  a  settled  portion  of  tne  old  work,  and  the 
repaving  of  the  shore  ends  of  Dikes  Nos.  1|,  2,  and  2|.  The  amount  of  repairing 
thus  done  aggregates  1,100  square  yards. 

The  details  of  cost  are  as  follows: 

JRwer  nuxitress. 

Labor,  including  superintendence $2,228.67 

Sobsistenoe  stores 354.57 

Towing 1,127.94 

Brush,  1,910.49  cords 1,757.65 

Poles,  120  cords 168.00 

PUing,  120  linear  feet 9.60 

Stone,  1,000  cubic  yards 1,440.00 

Staples,  200  pounds 7.80 

Wire  strand,  one-half  inch,  1,100  pounds.. 57.58 

Wire  strand,  five-sixteenths  inch,  6,000  pounds 297.00 

Wire  strand,  one-fourth  inch,  8,000  pounds 475.20 

Wire,  galvanized.  No.  12,  6,000pounds 214.80 

Wire,  silicon  bronze,  No.  9,  500  pounds 99.20 

Glips,  one-half  inch,  200 22.60 

Clips,  five-sixteenths  inch,  2,000 158.00 

Coal 40.00 

Lumber 59.31 

Charter  of  baiges 204.00 

Miscellaneous  materials 12.61 

Total 8,733.98 

Mattress  constructed,  1,500  squares,  or  16,667  square  yards.  Cost  in  place,  $5.82 
per  square,  or  $0,524  per  square  yard. 

Oonnecting  maUress. 

Labor,  including  superintendence $532.07 

Subcostence  stores 127.46 

Towing 205.50 

Brush,  300  cords 276.00 

Poles,  42.5  cords 59.50 

Stone,  150  cubic  yards 216.00 

Staples,  100  pounds 3.60 

Wire  strand,  one-fourth  inch,  2,000  pounds 118.80 

Wire,  galvanized.  No.  12,  l,000pound8 35.80 

Coal..! 10.00 

Miscellaneous  materials 10. 28 

Total 1,595.01 

Connecting  mattress  constructed,  245squares,  or  2,722  square  yards.  Cost  inplaoe^ 
$6.51  per  square,  or  $0,586  per  square  yard. 
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Bank  revetment 

Labor,  includiog  superintendence ^,  640. 28 

Sul)9i8tence  stores 89. 81 

Towing 901.63 

Stone,  1,154.43  cubic  yards 1,662.38 

Spalls,  298.3  cubic  yards *    384.81 

Coal 278.00 

Oils  and  engineer's  supplies !...  16. 83 

Miscellaneous  materials 13. 39 

Total 6,987.13 

Amount  of  paving  laid,  9,500  square  yards.    Cost  per  square  yard  in  place,  $0,735. 
Note. — Considerable  stone  was  obtained  from  old  stock  pile,  which  waa  undercut 
by  grading.    This  stone  had  heretofore  been  expended. 

Bepain  to  dikes. 

Labor,  including  superintendence $51 2. 86 

Subsistence  stores 4. 58 

Towing 114.00 

Brush,  41.25  cords 37.95 

Stone,  140  cubic  yards 201.60 

M  iscellaneous  materials 11. 75 

Total 882.74 

Amount  of  crib  dike  constructed,  17,400  cubic  feet.  Cost  in  place,  $0.0507  per 
cubic  foot. 

Towing  expense. 

Labor,  including  superintendence $1, 161. 85 

Subsi  s  tence  stores 193. 67 

Coal 782,33 

Oils  and  en gineer* s  supplies 8. 55 

Charter  of  steamer w 200.00 

Miscellaneous  materials 2. 67 

Total 2,349.07 

This  has  been  charged  into  the  varioos  works  described  above. 

Summary  of  wofk  done,  wUh  cost. 

River  mattress,  600  linear  feet,  or  1,500  squares $8, 733. 98 

Connecting  mattress,  245  squares 1,595.01 

Bank  revetment,  9,500  square  yards 6, 987. 13 

Repairs  to  dikes,  17,400  cubic  feet 882. 74 

Total  cost  of  work  in  the  field 18,198.86 

The  total  length  of  the  Helena  revetment  is  4,900  feet,  including  the  dike  system. 
There  is,  however,  one  entirely  unrevetted  space  of  220  feet  in  length  between  dikes 
Nos.  3  and  4.  The  bank  here,  above  low  water  line,  is  quite  tenacious,  and  the 
dikes  have  thus  far  prevented  erosion  from  below\  It  is  i)robable  that  ere  long 
further  repairs  will  be  reauired  to  the  dikes  and  that  the  x>aving  will  require  exten- 
sion to  nearer  the  top  of  the  slope. 

The  bank  at  two  localities  appears  to  be  in  a  rather  unstable  condition;  thus  in 
the  fall  of  1898  a  long  crack  opened  from  the  Hoop  Mill  incline  to  and  across  dike 
No.  6,  on  about  the  top  line  of  the  paving,  the  lower  portion  of  the  bank  settling 
fully  2  feet,  and  in  the  fall  of  1899  another  crack,  higher  up  the  bank,  opened  in  the 
same  locality,  but  extended  up-stream  farther,  or  to  dike  No.  5J.  Smiilar  faults 
were  ob8er\'ed  in  1899  at  the  shore  ends  of  dikes  Nos.  1  and  2. 

The  w^orks  at  the  above-named  points  were  under  the  immediate  supervision  of 
Mr.  Louis  Haas,  overseer,  to  whose  skill  and  ability  much  of  the  success  is  due. 

Respectfully  submitted. 

W.  M.  Rebs,  Assistant  Engineer, 

Capt.  E.  EVELBTH   WiNSLOW, 

Corps  of  Engineers,  U,  S.  A, 
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BEPOKT  OK    MR.    CHARLE8    LEVA8SEUR,    ASSISfTANT    EXGINBBR,    ON    DREIXilXG    OPERATIONS 
IN   WOLF  RIVER,  SEASON   OF   1899-H)00. 

Memphis,  Tknn.,  April  SO,  1900. 

Captain:  I  have  the  honor  tx)  submit  the  following  report  on  the  dredging  opera- 
tions in  Wolf  River  from  August  1  to  December  21,  1899: 

The  object  of  the  work  was  to  keep  open  the  channel  of  Wolf  River  from  its  mouth 
to  the  county  bridge  during  the  low- water  season. 

For  this  season's  work  the  beam  of  the  dipper  was  lengthened,  and  operations  were 
resumed  in  the  same  manner  as  during  tne  previous  year — that  is,  the  material 
dredged  was  dumped  on  the  channel  bank*  Work  was  begun  in  August  and  was  car- 
ried on  without  interruption  to  December  21.  Most  of  the  work  was  done  near 
the  mouth  of  the  river  and  in  the  channel  across  the  sand  bar.  The  material  dredged 
was  ver^  soft  mud  that  had  filled  in  during  the  preceding  high  water,  and  a  large 
part  of  it,  after  being  dumped  on  the  bank,  slipped  nack  into  the  channel.  No  dump 
scows  were  available  or  obtainable,  and  the  work  was  continued  in  said  manner. 

Although  navigation  was  improved  this  year  by  dredging,  operations  can  not,  on 
the  whole,  be  considered  a  success.  NaNigation  was  impeded  for  a  period  of  three 
months.  But  this  season  the  river  conditions  were  most  unfavorable  and  the  plant 
insufficient.  The  Mississii)pi  River  remained  at  a  relatively  high  stage  until  late  in 
August,  and  then  began  to  drop  with  great  rapidity.  The  dredge  was  unable  to  lower 
the  bottom  as  fast  as  the  surface  fell.  The  deposit  during  the  previous  high  water 
was  greater  than  ever  known  l)efore.  When  tne  Mississippi  River  began  to  fall  the 
discharge  of  Wolf  River  was  very  small  and  remained  so  during  the  entire  season; 
consequently  this  stream  was  unable  to  do  its  usual  amount  of  SQpuring  and  so  help 
the  dredging  operations. 

The  table  below  will  show  the  number  of  cubic  yards  dredged,  the  locality  of 
dredging;  also  the  number  of  cuts,  dippers,  the  average  cut,  and  time: 


Locality. 

Number 
of  dip- 
pers. 

Average 
cut. 

4 

Cubic 

yards 

dredged. 

From  mouth  to  railroad  Incline 

89              586 
31              196 
2»             119 

15, 014 
4,938 
3,860 

ift  7aft 

From  railroad  incline  to  Loo«a  Hatchie 

4.5            7;407 
4.2  1          5,715 

From  Loosfr  Hatchie  to  first  railroad  bridge 

Total 

143              901 

28,812             4.'>  :        :k>  Am 

Length  dredged.  11,400  feet. 

During  this  season's  work  one  hundrcni  and  twenty  hours  were  lost  on  account  of 
repairs  to  mat^hinery. 

The  cost  of  the  aredging  operations,  including  superintendence,  cost  of  repairs, 
coal,  and  engineer's  supplies,  was  $3,469.23,  as  follows: 

Labor $2,986.32 

Coal 263.00 

Oils  and  engineer's  supplies , 33.  74 

New  chain  and  iron  work 151. 49 

Miscellaneous  materials 34. 68 

Total 3,469.23 

Respectfully  submitted. 

Chas.  Levasskuk,  .iifsiMani  En^nerr, 

Capt.   E.  EVELETH    WiNSLOW, 

Corps  of  Enginecrx^  L\  S.  A. 


REPORT  OF   MR.   .\r<i, 


J.   NOLTY,   ASSISTANT  EXGINEER,  ON  CARE  OF  AND   REPAIRS  TO  PLANT 
FOR    YEAR    ENDING    APRIL    30,   1900. 


Memphis,  Tenn.,  April  30 ,  1900. 

Captain:  I  have  the  honor  to  submit  my  annual  report  of  the  operations  of  the 
**  Care  of  and  repairs  to  plant  * '  partv  at  Memphis,  Tenn. ,  for  the  twelve  months  ending 
April  30,  1900. 

Steamer  Chisca, — ^A  new  set  of  grate  bars  for  the  furnaces,  a  new  piston  for  the  star- 
board main  engine,  and  a  new  rudder  stock  were  made  for  this  boat.  While  in  com- 
mission in  October  the  boat  struck  a  submerged  obstruction,  breaking  some  of  the 
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floor  timbers  la  the  port  bow  and  damaging  the  forward  capstan  engines.  Repairs 
were  made  in  the  field.  This  boat  will  require  a  new  dynamo  engine,  the  ola  one 
having  been  wrecked  beyond  repair  toward  the  close  of  the  working  season. 

Steamer  Titan, — Bids  having  been  invited  from  various  boat- builders  along  the  Ohio 
and  Mississippi  rivers  for  the  docking  and  repair  of  this  boat,  the  contract  for  such 
repairs  was  awarded  to  the  American  Boat  Works,  of  St.  Louis,  Mo.,  they  being  the 
lowest  bidderH.  The  bid  of  this  firm  was  extremely  low,  but  inquiries  relative  to  their 
financial  and  professional  standing  failed  to  disclose  anything  that  would  justify  the 
rejection  of  their  bid.  The  time  limit  was  specified  as  ninety  days  after  award  of 
contrat!t. 

The  Tiian  arrived  at  St.  Louis  on  March  18,  but  owing  to  various  delays,  some  due 
to  continued  oscillations  of  the  river,  othertj  due  to  unpreparedness  of  the  contractors, 
it  was  not  until  the  end  of  April  that  the  boat  was  finally  hauled  out  on  the  ways. 
Thejse  latter  were  not  regular  fixed  marine  wavs,  but  improvised  ones.  Owing  to  very 
faulty  choice  of  location  of  these  ways,  the  boat  coula  not  be  hauled  up  above  the 
ordinary  high-water  olane,  and  as  the  river  remained  quite  high  during  the  greater 
l)art  of  the  spring  ana  summer,  this,  combined  with  dilatoriness  in  getting  the  reaui- 
site  timber,  delayed  the  actual  beginning  of  repairs  until  August  \.  Even  after  that 
(late  about  ten  days  were  lost  by  reason  of  not  having  the  required  material  on  hand 
when  wanted.  These  delays  were  toward  the  end  of  August  augmented  by  financial 
difficulties  in  which  the  firm  l)ecame  involved.  Two  extensions  of  time  had  already 
been  granted,  and  upon  the  expiration  of  the  second  extension,  August  31,  it  l)ecam'e 
evident  that  the  contractors  would  be  unable  to  complete  the  work  in  time  for  the 
lx)at  to  be  of  any  service  to  us  during  the  season.  Hence,  on  September  1  the  United 
States  assumed  charge  of  the  work.  The  boat  was  launched  October  3,  but  owing  to 
a  premature  movement  of  the  bowend  while  the  stem  remained  fixed,  the  boat,  instead 
of  sliding  down,  slewed  around,  dropping  the  forward  end  partially  off  the  ways,  suf- 
fering, however,  but  slight  damage  thereby.  The  boat  was  jacked  up,  launched  com- 
pletely, and  the  damage  repaired,  being  finally  completed  October  24,  upon  which 
day  it  left  for  Plum  Point,  arriving  there  on  October  27  and  going  at  once  into  serNice. 
Subsequently  the  boat  had  to  be  sent  to  Memphis  to  have  leaky  boiler  calked  and  a 
corroded  sheet  cut  out  of  the  forward  mud  drum.  The  donkey  boiler  having  failed 
while  undergoing  the  test,  another  one  on  hand  on  the  works  was  put  in. 

Steamer  Graham. — The  furnaces  of  this  boat  were  rebuilt.  The  hurricane  roof  wa« 
repaired  and  re-covered.  Other  and  minor  repairs  were  made  during  the  seas^)n. 
This  boat  will  require  a  new  cabiil,  the  present  one  being  the  original  one  built  in 
1879,  and  is  now  irreparable. 

Steamer  Itasca. — In  an  unavoidable  collision  with  the  stage  of  the  steamer  Kate 
Adams  the  pilot  house  of  the  Itasca  wa^  completely  wrecked.  A  new  one  was  built 
and  all  the  machinery  put  into  good  working  condition. 

Steamer  H.  L.  Abbot. — This  boat  received  only  minor  repairs. 

Floating  dock. — This  dock  had  been  built  in  1889,  and  had  received  but  little  repair 
since,  and  needed  them  badly.  Bids  for  the*  repair  to  this  dock  were  invited  from 
various  boat  yards  along  the  Ohio  and  Mississippi  rivers.  The  bids  were  much  too 
high  and  asked  for  too  much  time  in  which  to  complete  the  job.  As  very  little  of 
the  repairs  to  plant  conld  be  done  without  the  dock,  it  was  decided  that  the  repairs 
shoula  be  done  here  with  a  hired  force.  A  suitable  piece  of  bank  was  prepared,  and 
art  soon  as  the  stage  of  water  permitted  the  dock  was  placed  on  the  blocking  prepared 
for  it. 

The  repairs  made  were  as  follow^*:  Entirely  new  false  bottom;  calking  of  both  the 
false  and  main  bottom;  new  sides,  except  the  bottom  strake,  which  was  still  sound; 
new  ends,  except  gates;  new  silas  posts;  new  timber  heads;  new  side  shores;  new 
keel  blocks;  sea  valves  reground;  ejector  pipes  renewed:  ejector  gates  replaneii  and 
reground,  and  dock  calked  all  around.  The  dock  was  launched  May  18  and  imme- 
diately put  into  serv'ice. 

Dredge  Wolf. — The  alterations  to  this  machine,  mention  of  which  was  made  in  my 
last  reix)rt,  were  completed  July  10.  The  following  is  a  summary  of  changes  and 
repairs:  Boom  lengthened  10  feet;  dipper  handle  lengthened  6  feet;  new  steel  not^' 
fitted  on  dipper:  stiffening  truss  put  up  under  upper  transverse  chord;  hull  calked; 
general  repairs  to  machinery,  and  cabin  repaired.  The  lengthening  of  the  boom  and 
of  the  dipper  handle  necessitated  the  lengthening  of  all  chains  and  tie  rods,  Thi? 
machine  is  in  good  condition,  but  needs  docking  for  the  purpose  of  calking. 

Quarter  boats.— There  are  11  quarter  and  office  boats.  They  were  all  repaired  and 
calked  where  necessary.     All  are  now  in  good  condition. 

Grader  No.  ;?.— This  boat^s  hull  and  deck  were  calked,  a  new  water  chamber  for 
one  of  the  main  punrps  was  fitted  up,  and  all  machinerv  was  thoroughly  overhauled. 
This  machine  should  be  docked  in  order  to  permit  of  tne  readjustment  and  repair  of 
the  trusses  under  the  heavv  main  pumps. 

Grader  Xo.  40.— The  hull  was  patched  and  <alkc<l.    The  heavy  weights  of  the  main 
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puuips  occupying  but  a  small  floor  space,  caused  the  deck  and  bottom  to  sag  badly. 
Afl  the  depth  of  hold  was  too  shallow  to  permit  of  the  erection  of  serviceable  under- 
deck  trusses  to  carry  these  weights,  two  overhead  ones  were  built. 

jRi/€  drivers  Nos,  19  and  SO. — The  hulls  and  cAbins  were  repaired  and  the  machinery 
overhauled.  The  boiler  on  No.  20  being  no  longer  serviceable,  another  was  obtained 
from  the  warehouse  at  Elmot  and  put  on  board. 

Machine  boat  No,  1. — On  August  17  the  boiler  supplying  the  engine  exploded, 
slightly  scalding  the  machinist  and  wrecking  part  of  the  roof  and  one  side  of  the 
cabin.  A  boiler  was  obtained  from  the  warehouse  at  Elmot  and  set  up.  All  other 
damage  was  repaired. 

Machine  boat  No.  2. — This  boat  is  no  longer  serviceable  and  is  awaiting  inspection 
and  condemnation. 

Lifting  camels. — The  two  pontons  constructed  the  previous  year  for  use  in  opera- 
tions on  Nonconnah  Rock  were,  at  a  small  expense,  converted  mto  lifting  camels  for 
the  purpose  of  raising  the  ends  of  barges  that  were  to  be  repaired,  without  docking. 
They  answered  very  well  for  this  purpose. 

Moorina  barges  1  and  2. — These  were  built  in  1891.  They  were  docked  and  almost 
cornpletely  rebuilt. 

Mooring  barges  SOS,  209,  £13,  and  2S9. — These  are  barges  of  the  "framed"  type 
and  were  converted  into  mooring  baizes.  They  were  docked,  repaired,  and 
strengthened. 

Mattress  barges. — Tii'o  of  the  1893  gunwale  barges  were  converted  into  mattress 
bar^  to  replace  some  condemned  the  previous  year.  Their  free-board  being  too 
high,  the  sides  were  cut  down,  the  deck  was  lowered,  and  the  ways  and  other  appli- 
ances erected.  Several  imi)rovements  over  the  old  style  of  mattress  barge  were 
incorporated,  one,  the  substitution  of  movable  for  the  fixed  wooden  fascine  formers. 
Another  improvement  is,  that  instead  of  having  special  strand  reels  fitted,  the  new 
barges  are  so  arranged  that  the  ordinary  reels  upon  which  the  strand  leaves  the  fac- 
tory can  be  lifted  into  the  frames  under  deck,  tnu^  saving  the  time  lost  in  rewinding 
from  the  commercial  onto  the  barge  reel. 

Four  of  the  old  mattress  barges  were  repaired  as  well  as  could  be  done  without 
docking,  there  not  being  time  enough  for  tnis.  These  four  are  in  very  poor  condi- 
tion and  will  require  extensive  repairs. 

Barges. — These  were  repaired  where  necessary.  They  all  need  additional  repairs 
before  they  can  be  used  for  another  season. 

Miscellaneous  repairs. — In  addition  to  the  work  enumerated  above,  a  large  amount 
of  miscellaneous  repairs  were  done  to  the  skiffs  and  other  tools  and  outfit.  The 
cables  were  cleaned,  and  a  number  of  small  articles  were  constructed. 

The  plant  hafl  at  all  times  been  properly  cared  for  by  the  small  force  retained  for 
that  purpose. 

Cost  of  repairs  to  pUmtfor  the  season  of  1899  and  1900. 

Steamer  Chimi $597. 96 

Steamer  Tiian 6, 647. 31 

Steamer  Graham 225. 87 

Steamer  Itasca 125. 52 

Steamer  Abbot 14. 49 

Floating  dock 3, 951. 19 

Dredge  Wolf 1,419.67 

Quarter  boats  (11  of  them) 3, 259. 35 

Hydraulic  grader  No.  2 776. 84 

Hydraulic  grader  No.  40 234. 61 

Pile  drivers  19  and  20 240. 45 

Machine  boats  1  and  2 461. 09 

Lifting  camels 79. 78 

Mooring  barges  1  and  2 1,932.07 

Mooring  barges  203, 209,  213,  and  229 4, 192. 80 

Mattress  barSee 1,106.66 

Barges  (29  of  them) 9, 619.  79 

Cleaning  cables 143. 05 

Miscellaneous  repairs 1, 343. 22 

Total 36,371.71 

The  cost  of  caring  for  the  plant,   including  sunerintendence  and  towing,   was 
$18,889.17. 
Respectfully  submitted. 

Au(;.  J.  NoLTY,  Assistant  Engineer. 

Capt.  E.  EVELETH    WiNSLOW, 

Corps  of  Engineers,  V.  S.  A. 
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Abstract  of  propoiols  for  Itvee  ivork  in  Upper  and  Lower  St.  Francis,  White  River,  and 
Upper  xazoo  Levee  districts,  received  in  response  to  advertisenietits  doled  June  S,  1899, 
and  opened  July  S,  1899,  by  Capt,  E.  Eodeth  Wxnslow,  Corps  of  Engineers. 


No.  I 


Name  and  address  of  bidder. 


Upper  St. 

Francis 
Levee 

district 
Birds 
Point. 


Lower  St.  Francis  Levee  district. 


John  F.Keeney,  Cairo,  111 

John  T.  Hillsman,  Memphis.  Tenn.  b 

Thomas  Bros. ,  Memphis.  Tenn 

T.  Mike,  Greenville,  Miss,  c 

W.M.  Bates,  Petere,  Ark.  d 

W.T.  Montgomery  &  Bro.,  Memphis, 

Tenn 

Robert  Johnsen,  Memphis,  Tenn.  b. . 

Arnold  &  Co.,  Memphis,  Tenn 

McGadden  &.  Ca,  Memphis,  Tenn.  b. 
James  H.  Carey,  Mempfds,  Tenn.  b  . . 


Omto. 
al2.99 

13 

18 

18 

18 

22.95 

19.49 

16 

17.50 

15 


Ran- 
king 
mill. 


Onto. 


15 
a  15 

15 

19.49 

16 

17.50 

14.50 


Loop 
at  V- 


CenU. 


a  18 


12.50 


15 

19.49 

20 

17.60 

14.50 


Station 


Cents. 


14.50 
a  14 

18 

19.49 

16 

17.50 

14.50 


Station 
Vtoli. 


O13.50 


14.49 
16 

20 

19.49 

17 

17.50 

14.50 


Station  Strttion 


CWi/*.      Caiti. 


12.99 
15.50 

14.90 
19.49 
14.50 
17.50  I 
14.  .50 


13 
H 

16.20 
19.49 
14.50 
17.  .-iO 
14.50 


Name  and  address  of  bidder. 

Lower  St.  Francis  Levee  district. 

No. 

StoUon 
V  to  V. 

Station 
VtoV. 

Station 
V  to  V. 

Station 
Vto|§. 

Station    Station 
«to?«.  Vj'I^W- 

2 

CenU. 
.Tnhn  T,  HillflniAii.  Mftmnhls  Tenn  b    ' 

CenU. 

an 

12.90 
14 

Cents. 
al3 

12.40 

15 

15.80 
19.49 
15.50 
17.50 
14.50 

Cents. 

CenU.   1    OtJ/f. 

7 
8 

T.Mike,  Greenville.  Miss,  c 

W.  M.  Bates,  Peters,  Ark.  d 

a  12. 90 
14 

80 
a25 

a  14            a  21 
20              *»■' 

9 

W.  T.  Montgomery  &  Bro.,  Memphis, 
Tenn 

15  !        14.80 
•19.49  1        19.49 

16  '        14.50 
17.  .50  1        17.50 
14.50  i        14.  .50 

1 

10 
11 

Robert  Johnsen,  Memphis,  Tenn.  b  ... 

Arnold  &  Co.,  Memphis,  Tenn 

McCadden  &.  Co.,  Memphis,  Tenn.  b. . 
James  H.  Carey,  Memphis,  Tenn.  b.... 

19.49 

19.49  1       19.49 
1       2:i 

12 
18 

17.50  1      17.50          17.30 



1 

Name  and  address  of  bidder. 

White  River  Levee 
district. 

rpp«r  Yazoo  Levee  distri<'t. 

No. 

Station 
iVtoA- 

Station 
HtoV. 

StoUon 
Htov. 

North  j   Q           Sec-   '   ^^ 

Hiiui- 

m 
farih 
over 
levee, 

CXtML 

S 

Bosh  Bros.  &  Sessions,  Friars  Point. 
Miss,y 

Cents. 
18 

Cents. 
/24.95 

Cents. 
/24.90 

1       1 

Cents.    CenU.    Cents.    C>nts. 
20          22.50  j  17           15.45 
( 1 ;  12.94 

ChiU 
5 

4 

McCarten  it,  Lucas,   Friars  Point, 
Miss 

5 

AderholdtA  Lowrance, Friars  Point, 
U\m.e 

i              1              1 
11.50  1  19          12.40  'ar2.75 

n% 

6 

Thomas  Bros.,  Memphis.  Tenn 

W.  M.  Bates,  Peters,  Ark.  d 

a  18 
14.70 

/80 
>27 

/36 

/27 

h 

8 

16          27 
23.49     '23.49 
14          21.26 

16           16.75 
23.49  1  23.49 
15          16 

6 

10 

Robert  Johnsen,  Memphis,  Tenn.  b . . 

11 
14 

Arnold  &  Co. ,  Memphis,  Tenn 

P.  H.  Rogers,  Bledsoe,  Ark.... ^ 

131 
13.96 

/82 

/27| 

' 

1 

a  Accepted. 

6  Wants  all  or  none. 

c  Will  not  take  more  than  800,000  cubic  jrardn. 

d  Will  not  toke  more  than  200,000  cubic  yards. 

e  Will  toke  all  from  section  76  to  70,  inclusive,  at  14. 94  cents  per  cubic  yard  acceptinl. 

/Rejected. 

17  Will  not  toke  more  than  150,000  cubic  yards. 

Prices  bid  are  per  cubic  yard. 
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Ahitract  of  proposals  for  famishing  brushj  poUs^'sUme.  wire,  wire  sbn 
wire,  wire  rope  clips,  staples,  and  manila  rope,  received  in  r&iponse  to  < 


strand,  silicon  bronze 

;  rope  clips,  staples,  and  manUa  rope,  received  in  r&monse  to  advertisement  dated 

Junes,  1899,  andapenea  Julys,  1899,  by  Oapt.  E,  EveUth  Winslow,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


1  John  Barrett  &  Son,  Cincinnati, 
Ohio 

3  Frederick  Hartweg,  Cincinnati, 
Ohio 

7     Joseph  Evins,  Dardanelle,  Ark. 

9     K.  H.  Killebrew  &  Co.,  Mount 

Pleasant,  Tenn 

13     Hnnter  &  Prey,  Memphis,  Tenn. 


11.15  11.75 

1.20 
a. 92  al.40 


Stone,  per  cubic  3rard,  on  contractor's  barges  at— 


New  Mad- 
rid, Mo. 


$1.48 
a  1.89 


11.43 
al.89 


Caruthers- 
YUle,Mo. 


I 


aSl.44 
1.46 


an.  44 
1.46 


Plum  Point 
Reach. 


$1.54 


49 


Hopefleld 
Bend. 

f 

rf 

1 

1 

$1.54 
a  1.47  al.47 


$1.74  $1.74 


1.67 


1.67 


No. 


Stone,  per  cubic  yard. 


Name  and  address  of  bidder. 


1 

3 

4 
6 

9 

10 

11 

12 
16 

17 


No. 


Riprap.  Spalls. 


John  Barrett  &  Son,  Cincinnati, 
Ohio 

Frederick  Hartweg,  Cincinnati, 
Ohio 

Harry  E.  Coffin,  Memphis,  Tenn. 

John  F.  Oliver,  Neelys  Land- 
ing, Mo 

K.  H.  Killebrew  <Se  Co.,  Mount 
Pleasant,  Tenn 

John  T.  Hillsman,  Memphis, 
Tenn 

Manogue-Pidgeon  Iron  Co., 
Memphis,  Tenn 

Edward  Hely,  Louisville,  Ky... 

American  Steel  and  Wire  Co., 
Chicago,  111 

Phil  J.  Howard,  Roeiclare,  111 .. 


On  contractor's 

barges  at 
Helena,  Ark. 


$1.87 
1.94 


$L87 
L94 


On  Government 
barges  at  Memphis. 


Riprap.  *   Spalls. 


a$1.44 


a$L29 


Wire 


On  Government    d^wo 
barges  at  quarries,  p'  V^^'' 

pound. 


Riprap.     Spalls. 


OmU. 


49.60 
49.90 
96 


47 


Cents.   '  Onte. 


I 


a8.22 


48 

49.9 

97 


40 


8.29 


3.18 


I 


Name  and  address  of  bidder. 


American  Manufacturing  Co., 

NewYork,N.Y 

Harry  E.  Coffin,  Memphi.s,Tenn. 

Lee  Bros.,  Memphis,  Tenn 

George  Skene,  Memphis,  Tenn. . 
Manogue-Pidgeon    Iron     Co., 

Memphis,  Tenn 

Schermerhorn    Bros.    Co.,   St. 

Louis,  Mo 

Henry  B.  Newhall,  New  York, 

N.Y 

American  Steel  and  Wire  Co., 

Chicago,  111 


Wire  strand. 


I  Silicon 

_ bronze 

Hnch,  '^inch.  J-inch,     wire, 

per    I     per    |     per         per 

pound.  I  pound.  ■  pound,  pound. 


CentB.     Cents.     Cents. 


a5.94       a4.95  |   a5.28 
'"6.066^  ^"5.' iiV    5.27' 


6.08 


5.25 


CenU. 

aii.'si' 


Wire  rope  clip». 


A-^nch, 
each, 


Cents. 


8.50 

'o7."96' 

8.60 


Hnch, 
each. 


Staples, 

per 
pound. 


Cents. 


12.50 

'aii.86' 

12.40 


1512.50 
•\c  7.75 

.1    22.54 


5.15 
C9.75 


27.05 


Ma- 
nila 
rope, 
per 
pound. 


Cents. 


3.76 
a  3. 19 


Cents. 

9.60 

9.76 

a9.57i 


10.07 
9.75 


a  Accepted. 


5  Crosby  clip. 


e  As  per  blue  print,  rejected. 


Note.— -Bids  for  stone  on  "  contractor's  barges "  at  Hopefleld  Bend  and  Helena  and  on  ••Govern- 
ment barges  at  quarries'*  not  accepted,  it  being  more  economical  and  advantageous  to  supply  stone 
for  use  at  Helena  and  Hopefleld  Bend  from  stone  delivered  on  ••  Government  baigea  at  Mempnls." 
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Abstract  of  proposals  for  levee  work  in  Lower  St.  Francis  and  White  Rivei-  Levee  dishicijj 
received  in  response  to  public  notice  dated  July  ISj  1899^  and  opened  July  f^8,  JS99,  by 
Capt.  E.  Eveleth  Winslxm,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder 


John  T.  Hlllsmon,  Memphis,  Tenn . 

T.  Mike,  Greenville,  Miss 

Thomas  Bros.,  Memphis,  Tenn 

Martin  Jennings,  Memphis,  Tenn  . . 


Lower  St.  Francis  Levee  White  River  Levee  dis- 
distrlct.  trict. 


Loop  at 
Point  Pleas- 
ant, cubic 
yard. 


Loop  at 
Caruthers- 
ville,  cubic 
yard. 


Oents. 
ai2' 


Station  i|  to  Station 


V,  cubic 
yard. 


Cents. 

13.60 
a  11. 50 


OenU. 


627 
b2S 


«to 
yard. 


OrniL 


a  Accepted. 


h  Rejected. 


Abstract  of  proposals  for  levee  work  in  White  River  Levee  district,  received  in  response  to 
public  notice  daiea  Augxist  21,  iS99,  and  opened  August  SI,  1899,  by  Oapt.  E.  Evdeth 
Window,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


J.  K.  Beith,  Knowltons,  Ark. 


Station  Hto 

Jl,  cubic 

yards. 


Station  Hto 

V,  cubic 

yards. 


Station  Hto'   Mljfjf- 
y*^-      '     yards. 


Cents. 
a22 


a  Accepted. 

Abstract  of  proposals  for  levee  work  in  White  River  Levee  district,  received  in  response  to 
pul)tic  notice  doled  September  28,  1899,  and  opened  October  7,  1899,  by  Capt.  E.  Eve- 
leth Winslow,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Station  i|     Station  if 

to  iJ,      1      to  V, 
cubic  yard,  [cubic  yard. 

Mile  sec- 
tion No,  4^ 
cubic  yard. 

1 

William  Straub,  Helena,  Ark 

CenU. 
a22.95 

Cents. 
a22.96 



Onto. 

2 

E.  B.  Mantle,  .\ venue,  Ark 

a  19 

a  Accepted. 

Abstract  of  proposals  for  levee  vjork  in  Louver  St.  Francis  Levee  district,  received  in  respofi^ 
to  public  notice  dated  February  5,  1900,  and  opened  February  7,  1900,  by  Capt.  E. 
Eveleth  Winslow,  Corps  of  Engineer.'^. 


Ben  Talley,  Memphis,  Tenn 
T.  Mike,  Memphis  Tenn  ... 
J.  H.  Cary,  Memphis,  Tenn. 


a  Accepted. 


Abstract  ofproposah  for  levee  work  w/  White  River  Levee  district,  received  m  response  to 
public  notice  dated  'Febniarij  /,  moo^  and  opened  Fehruary  9,  1900,  by  Capt.  E.  Eve- 
leth Winslow,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

School- 

Westover,        house 

sections        Bayou. 

13  and  14,  !    sections 

cubic  yard.,      3^%. 

cubic  yard. 

1 

H.  Morgan,  Da wsons  Landing,  Ark.... 

Oentt. 

OaitM. 
a20 

? 

Thomas  Bros.,  Helena,  Ark 

ol4i 

. 

a  Accepted. 
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APPENDIX  Y  Y REPORT  OK  MISSISSIPPI  RIVER  COMMl^SinX.      *4823 


LiM  of  civilian  engineers  employed  on  work  of  river  aiid  harbor  improuementf  first  and 
second  districts^  improving  missimppi  River^  in  charge  of  (hpi.  E.  Fr^Ieih  WinsloWy 
Corps  of  Engineers,  from  May  1,  189H,  to  April  SO,  1900.' 


Name  and  addrese. 


'  Ck>m- 
Time  i  pensa- 


em 
ployed. 


tion 

per 

month. 


W.  M.  Kees^Mexn- ,        12 
phis,  Tenn.  I 


.Vug.J.Nolty,Mem- 
phl8,Tenn. 

('has.  Le  Vasseur, 
Memphis,  Tenn. 

A.   F.   Kilpatrick,  \ 
Memphis,  Tenn.  i 

M.  Gamner,  Mem- 
phis. Tenn. 

r.n.PurvlB,  Hele- 
na, Ark.  I 


Where  employed. 


Work  on  which  employed. 


S250    Memphlfi,  Temi ;  Principal  office  assistant;  preparing  plans, 

specifications,  estimates,  etc.;  in  charge 
of  construction  works .  at  Memphis, 
Tenn.,  Hopefield  Bend,  Ark.,  Helena, 
Ark.,  New  Madrid,  Mo.,  and  Hickman, 
Ky. 

175  Memphis,  Tenn.,  and  Care  and  repair  of  plant:  in  charge  of  con- 
vanous  points  on  struct  ion  works  on  PI  Am  Point  Reach 
Mississippi  River.  and  at  Carutliersville,  Mo. 

160    Memphis,  Tenn Survej^  and   examinations;   draftsman 

165  and  computer  in  office,  and  dredging 

in  Wolf  River,  Tennessee. 

165   do In  charge  of  levee  construction  in  Upper 

and  Lower  St.  Francis  Levee  district.*!. 

140     Friars  Point,  Miss In  charge  of  levee  constructiAn  in  T'pper 

Yazoo  Levee  district. 

140     Helena,  Ark In  chargeof  levee  construction  in  White 

River  Levee  district. 


FINANCI.\L  STATEMENT. 

Improving  Mmimippi  River,  First  and  Second  districts. 

.Tulv     1,1899.  Balance  unexpended 1652,166.27 

.J  un'e  30, 1900.  Amount  allotted  sintre  lai«t  statement 14, 000. 00 

Aug.  29, 1899.  Amount  refunded  account  of  dipallowance  in  voucher 

37,  Abstract  L,  July,  1899 .40 

Oct.    23, 1899.  Amount  received  account  proceeds  of  Government  prop- 
erty   130.75 

Jan.     8, 1900.  Amount  refunded  account  error  in  voucher  3,  Abstract 

F,  October  1«99 , .10 

Jaif.   15, 1900.  Amount  received  from  B.  F.  Dame  for  rent  of  island  in 

Mississippi  River  near  Australia,  Miss.,  for  year  1900.  1. 00 

•666,298.52 

June  30, 1900.  Amount  expended  from  July  1, 1899  to  date 581, 978. 09 

Oct.    23, 1899.  Amount  deposited  to  credit  of  Treasurer  United  States, 

account  of  proceeds  Government  property 130.  75 

Nov.  20, 1899.  Amount  of  Treasury,  settlement,  No.  9001 .20 

Nov.  23, 1899.  Amount  of  Treasury  settlement.  No.  9030 .45 

Nov.  27, 1899.  Amount  of  Treasury  settlement,  No.  9050 .35 

Nov.  27, 1899.  Amount  of  Treasury  settlement,  No.  9058  . .' 1 .  41 

Jan.  15, 1900.  Amount  deposited  to  credit  of  Treasurer  I^nited  States 
on  account  of  rent  of  island  in  Mississippi  River  near 

Australia,  Miss. ,  for  year  1900 - 1 .  00 

582, 112.  25 

June  30, 1900.  Balance  unexpended 84, 186. 27 

Outstanding  liabilities $2, 383. 26 

•  Amount  covered  bv  imcompleted  contracts  .  26, 187. 93 

28,571.19 

Balance  available. 55, 615. 08 

.\  mount  that  can  be  profitably  expended  during  the  fiscal  vear  ending 
June  30, 1902 *. 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and  harbor 
acts  of  1866  and  1867  and  of  the  sundry  <-ivil  act  of  June  4,  1897. 
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Appendix  4. 

Report  of  Capt.  Chas.  L.  Potter,  Corps  of  Engineers,  upon  operations  in  the 

Third  District. 

I'nited  States  Engineer  Office, 

MemphiSy  Tenn.,  May  21, 1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the  Third 
district,  improving  Mississippi  River,  from  May  1, 1899,  to  Maj^  1, 1900.  This  district 
was  under  the  charge  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  until  December 
30,  1899,  when  he  was  relieved  by  me. 

The  Third  district  extends  from  the  Coahoma-Bolivar  County  line  on  the  left  bank 
(365  L.)  and  the  mouth  of  the  White  River  on  the  right  bank  (393  R. )  to  the  latitude 
of  Warrenton,  Miss.  (607  L.).  In  its  improvement  works  of  bank  protection  have 
been  executed  at  Lake  Bolivar  Front,  Ashbrook  Neck,  Greenville  Harbor,  Lake  Prov- 
idence, and  Delta  Point;  the  systematic  improvement  of  Lake  Providence  Reach  \^'as 
attempted,  and  levees  have  been  constructed  and  enlarged  in  the  Upper  Tensas  and 
Lower  Yazoo  Levee  districts.  All  of  these  localities  are  shown  on  the  accompanying 
map  of  the  Third  district. 

The  operations  of  the  past  year  have  included  repairs  to  the  revetments  at  Ash- 
brook Neck,  Greenville,  and  Delta  Point;  repairs  and  extension  of  revetment  at  Lake 
Providence;  the  construction  and  maintenance  of  levees;  towing  stone,  brush,  and 
poles;  the  construction  of  12  stone  and  brush  barges  and  2  mat  barges,  and  the  care 
of  plant. 

LAKE   BOLIVAR   FRONT    (417   MILES  BELOW   CAIRO) . 

•The  revetment  at  this  place  wa«  built  to  hold  a  bank  whose  caving  endangered  a 
large  levee  across  the  head  of  Lake  Boli  var.  About  4, 250  linear  feet  of  revetment  were 
constructed  in  1888-89,  and  repairs  were  made  in  1889,  1892,  and  1893.  Details  of 
the  work  are  riven  in  the  Annual  Reports  of  1889,  page  2704;  1890,  page  3252;  1893, 
page  3752,  and  1894,  page  2919.     Maps  accompany  the  Reports  of  1889  and  1890.    ' 

No  work  has  been  done  since  1894.  The  revetment  has  been  protected  heretofore 
by  the  making  down  of  a  bar  from  the  lower  point  of  Island  No.  76,  but  this  bar  has 
been  cut  away  during  the  past  year,  and  a  aeposit.  which  had  been  formed  on  the 
revetment  removed,  so  as  to  expose  the  latter  near  the  upper  end.  An  examination 
of  this  work  made  just  as  the  river  was  rising  in  January  mdicated  that  there  might 
be  a  break  in  the  revetment  at  a  i)oint  near  the  upper  end.  There  are  also  three 
small  breaks  in  the  upper  bank  paving,  caused  by  the  hi^h  water  of  1897,  but  these 
have  not  materially  changed  since  that  time.  It  is  possible,  though  scarcely  prob- 
able, that  when  the  river  falls  enough  to  permit  a  careful  inspection,  the  conditions 
may  be  found  such  as  to  call  for  a  small  amount  of  repair  work.  With  these  excep- 
tions, the  revetment  is  in  good  condition  for  a  length  of  3, 775  feet.  The  total  expendi- 
tures under  this  allotment  have  been  $145,358.04. 

ASHBROOK    NECK    (446  MILES   BELOW   CAIRO ). 

The  revetment  at  this  place  (see  accompanying  map  of  Ashbrook  Neck)  was  built 
to  prevent  a  threatened  cut-off,  the  minimum  distance  across  the  neck  ha\'ing  been 
reduced  to  about  2.000  feet.  About  2,820  linear  feet  of  revetment  were  constructed 
in  1890-91,  4,300  feet  in  1891-92,  2,610  feet  in  1892-93,  1,475  feet  in  1894-95,  and 
repairs,  principally  to  upper  bank  paving,  were  made  in  1893-94  and  1897-98.  A 
levee  7,300  feet  long  was  built  along  the  axis  of  the  neck  in  1891-92  to  prevent  flow 
across  the  neck,  but  it  was  destroyed  in  the  next  flood.  In  1899  an  attempt  was 
made  to  repair  two  small  breaks  occurring  during  the  previous  high  water  at  ran^« 
25  and  105.  A  pocket  mat  was  sunk  in  January,  1899,  at  the  latter  break,  but  a  rise 
in  the  river  prevented  further  work  at  this  point.  Details  of  the  work  are  given  in 
the  Annual  Reports  of  1891,  page  3639;  1892,  page  3170;  1893,  page  3752;  1894,  pa^ 
2920;  1895,  page  3805;  1898,  page  3370,  and  1899,  page  3537.  Maps  accompany  tlie 
reports  of  1892  and  1893. 
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The  approved  project  contemplated  repairinff  the  breaks  appearing  after  the  hieh 
vater  of  1898  at  ranges  25  and  1D5,  at  a  cost  of  ^,250,  and  providing  a  reserve  supply 
of  10,000  cubic  yards  of  stone  from  the  Government  quarry  on  Little  Red  River,  at  a 
cost  of  about  $15,000.  When  the  low  water  came  it  appeared  that  much  more  repair 
work  was  necessary,  calling  for  mats  to  the  extent  of  4,457  squares  and  paving  to 
the  extent  of  1,081  sqares,  all  of  which  has  been  done  during  the  last  year.  This 
reduced  the  available  funds  to  a  little  over  $7,000,  and,  owing  to  the  fact  that  con- 
siderable plant  would  be  required  to  open  the  quarry,  and  that  it  was  too  late  in  the 
season  to  get  the  stone  out  during  this  high  water,  the  reserve  stone  was  not  pro- 
vided, except  about  900  cubic  yards  left  on  the  bank  when  the  season's  work  was 
done.     For  details  of  £his  work  see  report  of  Mr.  Arthur  Hider,  appended. 

The  revetment  covers  a  distance  of  nearly  10,000  feet,  and  is  in  fair  condition,  but 
will  probably  need  some  repairs  during  the  coming  season,  and  may  require  an  exten- 
sion upriver,  as  there  is  caving  above  the  present  line  of  revetment  which  indicates 
a  flanking  of  the  latter.  The  total  expenditures  on  this  work  since  the  last  Annual 
Report  have  been  $36,803.66,  and  under  the  whole  allotment  have  been  $482,773.56. 

GREENVILLE   HARBOR    (478   MILES   BELOW   CAIRO). 

The  revetment  at  this  place  (see  accompanying  map  of  Greenville  Harbor)  was 
built  to  protect  the  town  of  Greenville,  which  was  rapialy  caving  into  the  river  when 
the  work  began,  in  1887.  The  first  project  was  to  hold  the  bank  with  submerged  spur 
dikes  c5n8i8ting  of  cribs  resting  on  foundation  mats.  In  1887,  1888,  and  1889  twelve 
crib  dikes  were  built,  and  one  longitudinal  pile  dike,  and  mats  were  placed  between 
some  of  the.  spur  dikes.  Caving  continued,  nowever,  in  the  bend  above,  and  during 
the  flood  of  1891  the  upper  dikes  were  flanked,  four  spur  dikes  and  the  lonapitudinal 
dike  being  carried  away.  The  revetment  of  the  bank  above  the  remaining  dikes  was 
then  begun,  6,600  linear  feet  being  built  in  1891-92,  4,460  feet  in  1892-93,  and  3,087 
feet  in  1894-95,  woven  mats  being  used  in  all  this  work.  Repairs  were  made  to  upper- 
bank  paving  in  1893  and  1894.  In  the  flood  of  1894  the  upper  remaining  spur  dike 
was  carried  away,  leaving  seven  spur  dikes  still  in  position.  Breaks  in  the  revetment 
were  repaired  by  the  construction  of  about  677  linear  feet  of  new  revetment  in  1896, 
using  fascine  mats,  and  1,860  feet  in  1897-98,  together  with  considerable  new  upper- 
bank  work.  In  1899  extensive  repairs  were  made  by  sinking  6, 108  linear  feet  ( 14, 666 
squares)  of  channel  mat  and  ten  pocket  mats,  amounting  to  about  2,843  squares,  and 
paving  5,882  squares  of  bank.  Three  small  dikes  were  also  built  to  prevent  wash  on 
top  of  the  bank  which  threatened  to  flank  the  line. 

The  details  of  the  above  operations  are  given  in  the  Annual  Reports  of  1888,  page 
2280;  1889,  page  2706;  1890,  page  3240;  1892,  page  3173;  1893,  page  3753;  1894,  page 
2920;  1896,  page  3805;  1897,  page  3726;  1898,  page  3270,  and  1899,  page  3538.  Maps 
accompany  the  reports  of  1888,  1889,  1890.  1892,  1893,  and  1899. 

The  first  of  last  year's  projects  contemplated  repairing  the  revetment  work  at  the 
tipper  end,  at  a  cost  of  $9,000,  and  of  the  upper-bank  paving,  where  needed,  at  a  cost 
of  $1,000,  providing  a  reserve  supply  of  10,000  cubic  yards  of  stone  on  the  bank,  at  a 
cost  of  $15,000;  repairing  the  plant,  at  a  cost  of  $10,500,  and  constructing  two  new 
brush  and  stone  barges  and  two  new  mat  barges,  at  a  cost  of  $14,500. 

A  second  project  was  submitted  on  June  14,  1899,  and  afterwards  approved,  for 
1,600  feet  of  channel  mat  and  200  feet  of  complete  revetment,  at  a  cost  of  $26,000. 
Ihiring  the  season  the  revetment  work  at  the  upper  end  (range  102)  was  done,  the 
break  allowed  for  in  the  second  project  (range  136)  was  repaired,  and  also  a  small 
additional  break  at  range  60.  The  two  mat  barses  have  been  completed  and  paid  for 
in  full.  The  two  brush  and  stone  barges  have  oeen  completed  and  paid  for,  except 
10  per  cent  retained  until  completion  of  contract.  The  repairs  at  Ash  brook  Neck  were 
connidered  of  more  importance  than  the  1,600  feet  of  channel  mat  at  Greenville,  and 
when  the  former  work  was  finished  the  water  was  too  high  for  the  latter  and  it  was 
left  over  until  the  next  season.  Owing  to  the  short  time  available  for  quarrying 
stone  at  the  Government  quarry  and  towing  out  during  the  high-water  season  it 
wai-  not  thought  practicable  to  undertake  to  provide  a  reserve  supply  of  stone  this 
season,  but  arrangement  was  made  with  the  parties  contracting  for  the  baiws  to 
deliver  at  Greenville  the  last  five  of  their  contract  loaded  with  stone,  which  wiU  rive 
a  small  reserve  of  about  1,667  cubic  yards.  For  details  of  this  work  see  report  of  Mr. 
Arthur  Hider,  appended. 

The  length  of  revetment  work  at  this  place  is  about  11,600  feet,  and  about  2,900  feet 
is  protected  by  the  dikes  below.  The  total  expenditures  on  this  work  since  the  last 
Annual  Report  have  been  $44,146.78  and  under  the  whole  allotment  $843,418,02,  not 
mcluding  1^,277.10  contributed  in  1887  by  the  town  of  Greenville. 
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LAKE   PROVIDENCE  BSACH  (517  TO   562    MILES   BELOW    CAIKO). 

Earher  tvorks. — ^This  waa  one  of  the  reaches  first  selected  by  the  Mississippi  River 
CommlBsion  for  systematic  treatment.  The  least  low-water  depths  on  its  crossings 
before  its  improvement  was  undertaken  are  variously  reported  as  4J  and  5  feet.  The 
original  project  provided  forgiving  the  low- water  channel  an  approximately  uniform 
wiath  of  3,000  leet  by  constructing  contraction  works,  closing  all  the  chutes,  and 
holding  the  caving  banks.  Instead  of  covering  the  entire  reach  of  35  miles,  how- 
ever, Bs  originally  mtended,  the  works  as  built  were  confined  to  a  reach  of  about 
20  miles,  from  522  to  542  miles  below  Cairo.  Operations  werp  begun  in  1882  and 
actively  prosecuted  until  1885,  and  some  repairs  were  made  to  these  earlier  works  in 
1886  and  188S-89.  The  Duncansby ,  Mayersville,  Baleshed,  and  Stack  Island  systems 
of  dikes  were  constructed  on  the  Mississippi  side  of  the  channel  and  the  Cottonwood 
and  Elton  systems  on  the  Louisiana  side,  and  bank  revetment  was  constructed  at 
Louisiana  Bend  and  Mayersville  Island.  The  total  lencths  of  the  various  construc- 
tions were  about  as  follows:  112,396  feet  of  pile  dikes,  48,238  feet  of  foot  mats  between 
dikes,  16,547  feet  of  foot  mats  along  the  dikes,  5,588  feet  of  screens  in  front  of  ^e 
dikes,  13,561  feet  of  wattling  between  dikes,  520  feet  of  shore  revetment  at  the  ends 
of  dikes,  and  33,476  feet  of  bank  revetment.  See  Annual  Report  of  1895,  page  .3843, 
for  a  tabular  summary  of  the  work.  The  details  of  these  w6rks  are  given  in  the 
Annual  Reports  of  1883,  page  2285;  1884,  page  2814,  and  1885,  pages  2748  and  2960. 
Maps  accompany  the  reports  of  1883,  1884,  1888,  and  1889. 

Tnese  earlier  works  had  a  beneficial  effect  on  the  channel,  but  they  were  compara- 
tively weak  and  were  lost,  partly  through  lack  of  funds  for  their  maintenance  and 
Congressional  limitation  oi  the  use  of  bank  revetment.  The  Duncansby  system  was 
reported  as  practically  destroyed  by  1886,  the  Louisiana  Bend  revetment  by  1887,  and 
by  1889  only  portions  of  the  system  at  Baleshed  Bar  and  Stack  Island  remained  out 
of  all  the  works  that  had  been  built.  Parts  of  these  are  still  in  existence,  where  not 
exposed  to  the  destructive  action  of  the  river. 

Louimana  Bend  revetment  {5S2  R.). — In  1889  active  w^ork  was  resumed.  It  was 
decided  to  revet  the  caving  banbnear  the  head  of  the  reach  in  Louisiana  Bend,  hoping 
thus  to  give  greater  permanence  to  the  channel  throughout  the  reach.  About  6,024 
Imear  feet  of  revetment  were  built  in  1889-90,  5,224  feet  in  1891-92,  and  5,835  feet  in 
186^-93,  when  further  operations  were  suspended  awaiting  the  results  of  the  experi- 
ments with  dredging.  The  type  of  revetment  used  was  much  stronger  than  that  for- 
merly employed,  consisting  of  woven  mats  below  water,  '260  to  345  feet  wide,  and 
upper-bank  paving  of  stone  10  inches  thick.  On  account  of  the  unstable  nature  of 
the  bank  along  the  mouth  of  Old  River  it  was  necessary  to  make  some  repairs  each 
year  to  the  upper-bank  paving,  where  sloughs  occurred  during  low-water  stages,  and 
m  1892  and  1893  seven  snort  spur  dikes  of  orush  and  stone  were  built  on  the  upper 
bank  where  the  high  waters  caused  scouring  behind  the  revetment.  Breaks  in  the 
revetment  were  repaired  in  1896-97  by  the  construction  of  about  1,247  linear  feet  of 
new  revetment,  using  fascine  mats.  The  details  of  these  operations  are  given  in  the 
Annual  Reports  of  1890,  page  3229;  1892,  page  3177;  1893,  page  3754;  1894,  page 2921; 
1895,  page  3806;  1896,  page  3653,  and  1897,  page  3727.  Maps  accompany  the  reports 
of  1890,  1892,  1893,  and  1896. 

After  the  flood  of  1897  a  number  of  breaks  appeared  between  ranges  127  and  156. 
Thorough  repairs  would,  have  required  the  practical  renewal  of  this  portion  of  the 
revetment.  In  view  of  the  small  amount  of  available  funds  and  the  difficulty  that 
had  been  experienced  in  holding  this  part  of  the  bank,  it  was  decided  to  abandon 
this  part  of  the  work  for  th.e  present. 

No  work  of  construction  has  been  done  here  during  the  year,  and  none  is  recom- 
mended. The  length  of  revetment,  including  the  above  breaks,  is  about  15,820  feet, 
measured  along  the  shore  edge  of  mats. 

Lake  Provicknce  rei^elment  {540  B,). — This  revetment  (see  accompanying  map  of 
revetment  at  Lake  Providence)  was  built  to  hold  a  rapidly  caving  bank  that  threat- 
ened to  destroy  the  town  of  Lake  Providence  and  the  important  levee  across  the  foot 
of  the  lake.  About  4,780  linear  feet  of  revetment  were  Duilt  in  1894-95,  5,360  feet 
in  1895-96,  and  repairs  to  upper-bank  paving  were  made  in  1898.  In  January,  1899, 
work  was  begun  to  extend  the  revetment  a  short  distance  up  river,  but  after  sinking 
two  small  mats  the  river  rose,  and  work  was  suspended.  The  details  of  the  work 
are  given  in  the  Annual  Reports  of  1895,  page  3806;  1896,  page  3653;  1898,  page  3372, 
and  1899,  page  3540.    A  map  of  the  work  at'companies  the  report  of  1896. 

A  revised  project  was  submitted  on  June  14,  1899,  and  approved  on  July  1,  for 
extending  the  revetment  up  river  as  far  as  available  funds  ($60,000)  would  permit, 
which  was  thought  to  be  about  2,000  feet.  When  the  river  fell,  however,  it  was 
found  that  repairs  to  the  existing  work  were  necessary  near  the  upper  end  (ranges 
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lOG-114),  and  also  at  a  break  at  range  19,  the  result  being  that  the  revetment  has  beeu 
ex  tended  up  river  about  1,200  feet  only  in  the  last  two  years,  and  practically  all  ol" 
the  funds  have  been  expended.  For  details  of  this  work  see  report  of  Mr.  Arthur 
Hider,  appended.  .  ♦ 

Since  the  completion  of  this  season's  work,  the  upper-bank  paving  has  been 
attacked. and  washed  away  for  about  50  feet  at  the  upper  end,  and  for  a  short  dis- 
tance^ at  range  106,  while  the  bank  for  some  distance  above  the  revetment  is  caving 
badly,  the  point  of  greatest  danger  now  being  the  lower  end  of  the  New  Elton  Loop. 
The  length  of  this  revetment  work  is  now  about  11,000  feet,  and,  with  the  exceptions 
above  enumerated,  is  all  apparently  in  good  shape. 

The  following  table  gives  the  least  depths  reported  on  crossingp  in  Lake  PrDvi- 
dence  Reach  for  the  different  years: 


Dat€. 


1879 

Augr.  80, 1884 . 
Oct.  20, 1886.. 
Sept.  90, 1886. 
Sept.  10, 1887. 
Oct.  23, 1888.. 
Nov.  1,1889.. 

1890 

1891 

Oct.  28, 1892.. 
Oct.  30,1896.. 
Oct.  11,1897.. 
Oct.  3, 1898... 
Nov.  20, 1899  . 


Crowdng. 


Stack  Island.. 

do 

Ben  Lomond  . 
Stack  Island.. 

....do 

....do 

Ajax  Bar 


AlaxBar 

Wilsons  Point . 

....do 

....do 

Baleshed 


Readin^r 

Depth  on 

of  Lake 

crosslDg. 

Providenco 

gauge. 

Feet. 

6 

0.55 

10 

8.9 

13 

7.1 

8.5 

4.7 

7 

4.5 

9 

5.76- 

7 

2.25 

11 

8.5 

7 

10 

5.5 

1 

12 

1.6 

7 

—2.2 

9 

7.8 

10.5 

—0.5 

Note.— Extreme  low-water  depths  of  C  to  7  f<;et  have  been  reported  for  the  years  189S-1895. 
The  total  expenditures  for  the  reach  have  been  $3,609,043.  rt7. 

DELTA    POINT   (598  MILES  BELOW  CAIRO ). 

The  cut-off  that  occurred  at  Vicksburg  in  1876,  and  the  subsequent  shoaling  of  the 
channel  leading  from  the  river  to  the  resulting  lake  front  of  the  city,  prsStically 
destroyed  the  harbor  of  Vicksburg  for  low-water  commerce. 

The  first  operations  undertaken  for  the  improvement  of  the  harbor  consisted  in 
revetting  the  rapidly  caving  bank  at  Delta  Foint,  as  its  continued  recession  was 
increasing  the  distance  from  the  harbor  proper  to  the  channel  of  the  river.  Frpm 
1878  to  ISSly  before  the  Mississippi  River  Commission  assumed  charge  of  the  work, 
there  were  built  about  5,400  linear  feet  of  revetment,  one  mattress  spur  dike,  and 
two  screen  dikes,  at  a  total  cost  of  $203,229.87.  The  details  of  the  work  for  this 
earlier  period  are  found  in  the  Annual  Reports  of  1878,  page  637;  1879,  page  974;  1880, 
page  1333;  1881,  page  1384,  and  1882,  page  1502. 

The  river  and  harbor  act  of  August  2,  1882,  placed  this  work  under  the  super- 
vision of  the  Mississippi  River  Commission.  The  work  of  revetment  at  Delta  Point 
was  continued,  1,100  linear  feet  of  revetment  beine  built  in  the  season  of  1882-83, 
2,200  feet  in  1883-84,  2,083  feet  in  1884-85, 1,065  feet  In  1893-94,  and  repairs  to  upper- 
bank  paving  were  made  in  1898.  On  account  of  unfavorable  rseason  for  wort  the 
project  for  1898  was  not  carried  out,  but  left  to  go  over  to  1899.  Practically  all  the 
work  prior  to  1882  is  destroyed  or  covered,  by  the  later  work.  Only  the  mats  of 
1893-94  had  the  present  standard  width  of  300  feet,  the  earlier  ones  being  from  150 
to  175  feet  wide.  Details  of  the  work  under  the  Commission  are  given  in  the  Annual 
Reports  of  1883,  page  2290;  1884,  page  2820;  1885,  pages  2787  and  2964;  1889,  page 
2709;  1893,  page  37M;  1894,  page  2921,  and  1898,  page  3373.  Maps  accompany  the 
reports  of  1883,  1884,  1888,  1889,  and  1893.  ^ 

The  approved  project  for  the  expenditure  of  about  $40,000  contemplated  repairs  to 
the  old  revetment  for  a  distance  of  about  900  feet  upstream  and  800  feet  downstream 
from  the  work  of  1893-94,  which  work  was  in  good  condition  but  was  being  flanked 
at  both  ends,  owing  to  the  fact  that  the  old  revetment  had  practically  disappeared  at 
these  points.  Three  ixxjket  mats  were  constructed  in  the  pocket  below  the  work  of 
1883-94  and  the  bank  graded  and  paved  opposite  these  mats.  A  channel  mat  716  feet 
long  and  300  feet  wide  was  sunk  aoove  the  work  of  1893-94  and  the  bank  graded  and 
paved  opposite  this  mat  and  down  about  200  feet  along  the  older  work. 
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For  details  of  this  work  see  map  of  Delta  Point  and  report  of  Mr.  Arthur  Hider, 
appended. 

A  recent  examination  shows  a  deep  pocket  forming  above  this  year's  work,  threat- 
ening to  cut  around  its  head  imless  soon  protected.  The  old  work  farther  down  the 
river  has  been  ^nerally  silted  over,  and  the  only  danger  appearing  at  present  is  at 
thepoint  mentioned. 

The  improvement  of  Vicksburg  Harbor  proper  is  now  in  charge  of  the  Engineer 
Department,  in  accordance  with  the  project  adopted  by  the  river  and  harbor  act  of 
July  13,  1892,  providing  for  the  diversion  of  the  Yazoo  River  into  Centennial  Lake. 
A  summary  of  the  work  done  in  the  harbor  by  the  Mississippi  River  Commission  is 
given  in  the  Annual  Report  of  1897,  page  3728. 

The  total  amount  expended  under  the  Mississippi  River  Commission  has  been 
$442,724.75  in  Vicksburg  Harbor,  and  $186,255.68  at  Delta  Point,  making  the  total 
expenditures  at  the  latter  point  $389,485.55. 

LOWBR  YAZOO   LEVEE   DISTRICT    (365  TO  592   MILES   BELOW   CAIRO) . 

This  district  extends  in  Mississippi  from  the  Coahoma-Bolivar  County  line  to  the 
mouth  of  the  Yazoo  River,  being  practically  coterminous  with  the  local  Mississippi 
levee  district. 

The  levee  line  is  continuous  from  the  upper  end  of  the  district  to  Kigers,  on  Eagle 
Lake.    Its  length  is  about  188.14  miles,  covering  about  220  miles  of  the  river. 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States  about 
1,850,200  cubic  yards,  and  bv  the  local  board  about  1,068,576  cubic  yards.  A  large 
portion  of  the  revenues  of  the  local  levee  board  is  expended  for  rights  of  way  and 
damages  to  property  affected  by  levee  work.  The  net  contents  of  the  line  May  1, 
1900,  are  about  28,832,426  cubic  yards.  The  United  States  have  built  altogether 
about  15,799,468  cubic  yards.  Tabular  statements  of  expenditures  and  work  done  by 
the  United  States  accompany  this  report. 

It  is  estimated  that  about  2,580,000  cubic  yards  of  earthwork  will  be  required  to 
bring  the  levees  of  this  district  to  the  provisional  grade  of  3  feet  above  the  high 
water  of  1897,  or  about  17,845,000  cubic  yards  for  the  ultimate  grade  adopted  by  the 
Commission,  which  averages  about  5.4  feet  above  the  hi^h  water  of  1897. 

The  Commission  allott^  $247,000  for  work  in  this  district,  and  on  July  18, 1899, 
1,029,000  cubic  yards  were  let  at  an  average  cost  of  16.2  cents  per  cubic  yard.  With 
the  exception  of  one  banquette  work,  which  went  for  14.99  cents,  the  whole  work  was 
enlargement  and  topping.  Including  the  22  works  incomplete  at  the  time  of  the 
last  annual  report,  there  have  been  40  works  under  agreement  for  construction  in 
the  past  year,  and  all  have  been  completed.  The  season  has  been  very  favorable  for 
levee  work,  which  accounts  for  the  completed  condition  of  all  these  works. 

No  high-water  work  has  been  necessary  during  the  year,  as  the  river  has  not  l^een 
out  of  its  natural  banks. 

On  a  large  portion  of  the  new  work  and  on  some  of  the  older  work  the  sodding 
failed  to  grow,  or  had  been  killed,  and  all  of  these  portions  have  been,  or  will  be  in  a 
few  days,  resodded  bjr  hired  labor. 

For  additional  details  of  work  in  this  district  see  report  of  Mr.  H.  St.  L.  Coppee, 
appended. 

The  total  expenditures  for  levees  in  the  Lower  Yazoo  district  made  by  the  United 
States  have  been  $2,788,132.68. 

UPPER  TENSAS   LEVEE   DISTRICT    (402  TO   606   MILES   BELOW   CAIRO). 

This  district  extends  from  the  Arkansas  River  to  a  point  in  Louisiana  opposite 
Warrenton,  Miss.  There  is  a  continuous  levee  line  about  171.66  miles  long,  extend- 
ing from  Costello's  gin,  on  Amos  Bayou,  along  that  bayou  and  Cypress  Creek  to  the 
Mississippi  River  (13  miles),  and  thence  along  the  nver  to  the  lower  end  of  the 
district  (157.1  miles). 

The  district  is  protected  from  overflow  of  the  Arkansas  River  by  a  levee  line  along 
that  river  from  the  vicinity  of  Pine  Bluff  to  the  foot  of  Lake  Jefferson.  From  Pine 
Bluff  to  Red  Fork  (57.3  miles)  this  line  is  of  comparatively  weak  section,  built  and 
hitherto  maintained  by  the  local  authorities.  From  Red  Fork  to  the  foot  of  Lake 
Jefferson  (12.4  miles)  the  line  was  built  in  1894-96  by  the  United  States  with  the 
standard  section  of  8-foot  crown  and  slopes  of  1  on  3.  During  the  past  year  this 
levee  has  been  topped  to  2.5  feet  above  the  hi^h  water  of  1897  by  the  United  States, 
and  extended  1.48  miles,  the  latter  being  paid  for  by  the  United  States  and  local 
levee  boards  combined. 

During  the  pas^  year  there  have  been  added  to  the  line  by  the  United  States  about 
1,553,373  cubic  yards,  and  by  the  local  authorities  about  784,882  cubic  yards;  of  the 
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latter  amount,  364,564  cubic  ^ards  in  Arkansas  and  420,318  in  Louieiana,  and  of  the 
former  828,134  cubic  yards  in  Arkansas  and  725,239  in  Louisiana.  The  length  of 
line  thrown  out  by  the  construction  of  new  loops  was  12,418  feet,  containing  about 
227,100  cubic  yards,  thus  giving  total  contents  of  levees  May  1, 1900,  about  26, 785,610 
riibic  yards.  The  United  States  have  built  altogether  about  19,835,789  cubic  yards. 
Tabular  statements  of  expenditures  and  work  done  by  the  United  States  accompany 
this  report. 

It  is  estimated  that  it  will  require,  after  the comi>letion of  existing  contracts,  about 
3,760,013  cubic  yards  to  bring  both  levee  systems  in  this  district  to  the  provisional 
jrrade  of  3  feet  above  the  high  water  of  1897,  without  extension  of  the  Arkansas  River 
j-ystem  or  any  changes  in  the  present  line,  or  about  19,867,682  cubic  yards  for  the 
ultimate  grade  adopted  by  the  Commission,  which  averages  about  5.5  feet  above  the 
hiph  water  of  1897.  To  close  the  gap  between  Lake  Jenerson  and  Cypress  Creek, 
connecting  the  two  systems,  will  require  for  the  3-foot  grade  1,508,412  cubic  yards, 
and  for  the  Commission  grade  2,328,960  cubic  yards. 

About  829,000  cubic  yards  of  work  have  been  let  in  this  district  during  the  year,  at 
average  price  of  18.62  cents  per  cubic  yard,  under  allotments  aggregating  1197.600. 
One  worK  w*a8  new  levee,  wnich  went  at  13.75  cents  per  cubic  yard,  and  all  oi  the 
rest  was  either  enlarcement  or  topiping.  Including  the  26  worts  remaining  unfin- 
ished May  1,  1899,  there  were  37  pieces  of  work  under  agreement  for  construction 
during  the  year.  Of  this  number  two  remain  incomplete,  covering  about  103,000 
cubic  yards,  of  which  about  52,000  cubic  yards  are  still  to  be  done. 

There  were  no  high- water  operations  in  this  district  during  the  year. 

In  November  and  December,  1899,  a  survey,  waa  made  on  lines  connecting  tlie 
Arkansas  River  and  Mississippi  River  systems,  and  estimates  made  of  the  yardage 
necessary  to  build  the  different  lines.     (See  accompanying  map. ) 

In  many  cases  of  new  work  and  on  some  of  the  older  wort  the  sodding  either 
failed  to  live  or  was  killed,  and  most  of  this  has  been  or  will  be  resodded.  .   . 

For  additional  details  of  work  in  this  district  see  report  of  Mr.  E.  C.  Tollinger, 
appended. 

The  total  expenditures  by  the  United  States  for  levees  in  this  district  have  been 
$3,944,862.30. 

SURVEYS,  OAUGBB,  AND  OBSERVATIONS. 

Surveys  were  made  of  Carters  Neck  and  Caulks  Neck  to  determine  the  rate  of 
caving,  and  complete  surveys  were  made  of  the  different  revetments  throughout  the 
district  in  September  and  October,  1899.  A  survey  was  also  miuie  of  the  See  Rock 
quarry  on  Little  Red  River,  owned  by  the  United  States,  in  April,  1900  (see  accdm- 
panyingmap),  and  an  estimate  made  of  the  plant  necessary  to  properly  work  the 
same.  The  results  of  these  surveys  were  platted  and  maps  made.  Additional  details 
are  given  in  the  report  of  Assistant  Engmeer  Arthur  Hider,  appended.  The  total 
expenditures  under  this  allotment  have  been  $75,875.44. 

STONE. 

Three  contracts  were  made  for  stone — one,  loaded  on  baives  at  Arkansas  City,  for 
$1.49  per  cubic  yard;  one,  loaded  on  bai^ges  at  Greenville,  for  $1.75  per  cubic  yard, 
and  one,  loaded  on  barges  below  Vicksburg,  for  $1.60.  Owing  to  the  fact  that  the 
business  of  this  valley  is  mostly  done  at  about  the  time  the  river  gets  low  enough  for 
revetment  work,  the  railroads  are  unable  to  furnish  cars  to  the  stone  contractors 
rapidly  enough  to  keep  the  work  going.  Mr.  Greorge  C.  Thomas,  superintendent  of 
construction,  estimates  in  his  rejwrt  on  the  sur\'ey  of  the  quarry  owned  by  the  United 
States  that  stone  can  be  quarried,  towed  to  Greenville,  stored  on  the  bank,  and 
reloaded  on  barges  for  $1.83  per  cubic  yard.  Considering  these  facts,  and  the  addi- 
tional fact  that  towing  must  be  done  at  a  season  when  the  fleet  will  otheryrise  be 
lying  idle,  the  advantages  of  quarrying  and  storing  stone  are  very  evident. 

The  total  expenditures  under  this  allotment  have  been  $190,000. 


Repcurs  to  plant  were  made  during  the  year  as  shown  in  the  detailed  statement 
accompanyine  the  report  of  Mr.  Hider.  The  cost  of  repairs  amounted  to  $19,3a3.09, 
and  the  cost  of  caring  for  the  floating  plant  and  other  property  amounted  to  $20,263.59. 

Ten  new  brush  and  stone  barges  nave  been  built  oy  John  Barrett  &  Son,  of  Cin- 
cinnati, and  all  have  been  delivered  to  the  Government  except  five,  whicli  will  be 
delivered  in  a  few  days. 
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The  total  expendituree  under  this  allotment  have  been  $729,346.06. 
The  following  papers  and  maps  accompany  this  report: 
Report  of  Mr.  Hider  on  surveys,  revetment  work,  stone,  and  plant. 
Report  of  Mr.  CJoppee  on  levees  in  Lower  Yazoo  district. 
Report  of  Mr.  Tolhnger  on  levees  in  Upper  Tensas  district. 
Tables  showing  cost  of  work  done  by  the  United  States  on  levees. 
Map  of  Third  district. 

Maps  of  revetments  at  Greenville  Harbor,  Ashbrook  Neck,  Lake  Providence,  and 
Delta  Point,  a  map  showing  result  of  surveys  connecting  Arkansas  River  levees  with 
Mississippi  River  levees  in  Upper  Tensas  district,  and  map  of  quarry  owned  bv  the 
United  States. 

The  list  of  civilian  engineers,  abstracts  of  proposals,  and  financial  statements  will 
be  forwarded  on  or  about  July  1 .  There  are  no  unfinished  contracts  for  work  in 
this  district. 

Very  respectfully,  your  Obedient  servant, 

Chas.  L.  Potfbb, 
Captain,  Corps  of  EkigirUers. 
To  Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  U.  S.  A.,  President  Mississippi  River  Commission, 


KEPORT   OV    MP.    ARTHUR    HIDER,    ASSISTANT   ENGINEER. 

Greenville,  Miss.,  May  4,  1900. 
Sir:  1  have  the  honor  to  submit  the  following  report  of  surveys,  construction  work, 
repairs  to  plant  and  care  of  same,  from  May  1, 1899,  to  May  1, 1900: 


A  party  was  organized  and  left  Greenville  on  September  5,  to  make  a  survey  over 
the  oifferent  revetments  in  advance  of  the  repair  work  and  extensions  projected  for 
the  season. 

The  party  was  in  charge  of  Mr.  L.  Y.  Kerr,  surveyor,  as  chief  of  party,  and  con- 
sisted ot  chie(,  four  assistants,  and  the  necessary  laborers.  The  survey  boat  Meter 
and  a  quarter  boat  were  used  to  transport  the  party.  The  field  work  was  finished  on 
October  19,  the  party  returned  to  Greenville  on  October  20,  and  the  boats  laid  up  in 
the  fleet    The  platting  and  maps  were  finished  October  25. 

The  expense  of  the  survey  was  as  follows: 

For  salaries  and  wages $2, 067."85 

Subsistence 275. 94 

Material  and  supplies 150. 76 

2,494.54 

The  field  work  consisted  of  soundings  over  the  following  revetments:  Bolivar  Front, 
Ashbrook  Neck,  Greenville  Harbor,  Louisiana  Bend,  I^ke  Providence,  and  Delta 
Point.  Shore  lines  were  located  on  the  upper  side  of  Caulks  Neck  and  Carters 
Neck. 

The  oflSce  work  consisted  in  platting  these  surveys.  The  following  maps  were 
made: 

1  index  map  and  4  sheets  sections.  Lake  Bolivar  Front. 
1  index  map  and  5  sheets  sections,  Ashbrook  Neck. 
1  index  map  and  11  sheets  sections,  Greenville  Harbor. 
1  index  map  and  5  sheets  sections,  Louisiana  Bend. 
1  index  map  and  6  sheets  sections.  Lake  Providence. 
1  index  map  and  4  sheets  sections.  Delta  Point. 
1  map,  Caulks  Neck. 
l*map,  Carters  Neck. 
Total,  8  maps  and  35  sheets  of  sections. 

The  condition  of  the  different  revetments  as  shown  by  these  surveys  at  the  time,  a? 
reported  by  Mr.  Kerr,  was  as  follows: 

Bolivar  Front  revetment. — Ranges  4-f  78  to  5-f-05,  inclusive,  across  the  chute  behind 
Island  76,  were  entirely  out  of  water.  The  bed  of  the  cnute  being  too  soft,  gen- 
erally, to  admit  of  levels  being  run  over  the  ranges,  they  were  all  omitted  except 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4831 

3-1-94  and  5-h05.  The  sections  show  that  there  has  been  a  very  heavy  deposit 
from  ranges  3  -f  94  to  lO-f-58,  and  that  it  has  again  caved  and  scoured  out. 

The  low-water  channel  has  recentlv  changed  to  this  front,  striking  in  just  above 
range  6-|-05  and  reaching  the  main  bank  just  below  range  10+58.  The  caving  in 
the  deposit  is  shown  by  the  abrupt  changes  in  the  sections,  and  is  also  indicated  on 
the  index  map. 

There^  has  been  a  general  scour  from  range  lO-i-58,  decreajsing  in  depth,  to  range 
30-f  15,  where  it  is  only  very  light.  From  range  31-|-24  to  6-f  28  there  has  been  a 
very  heavy  deposit,  amounting  to  as  much  as  15  feet  on  the  latter  range.  The  chan- 
nel at  this  point  is  very  narrow  and  the  current  verv  rapid.  There  has  been  slight 
sloughing  of  the  upper  slope  on  ranges  3-J-20  to  6-f  28,  inclusive. 

It  is  not  apparent  that  the  revetment  is  in  any  immediate  danger. 

Ashbrook  I^eck  revetment. — ^The  sections  show  more  or  less  scour  through  the  mat- 
tress over  the  entire  work.  From  range  150,  at  the  upper  end,  to  range  135,  the  scour 
has  been  general.  From  ranges  134  to  99  it  has  been  on  the  inner  naif  of  the  mat 
section.  From  range  94  to  the  lower  end  it  is  again  general.  Ranges  12?,  123,  and 
124  show  the  effect  of  the  slough  in  the  upper  slope.  At  range  108  there  is  a  slough 
about  100  feet  in  length,  which  extends  up  the  slope  about  10  feet  above  the  zero  of 
the  gauge. 

At  range  106  there  is  a  recent  cave  on  the  upper  side  of  the  pocket  that  was  repaired 
last  season.  Section  105  shows  the  result  of  last  season's  repair  work,  and  apparently 
considerable  scour  through  the  mattress,  due,  probably,  to  eddy  action. 

Sections  97  and  96  show  the  result  of  a  recent  cave. '  Sections  22,  24,  and  26  show 
further  developments  of  the  slough  reported  on  range  26  last  season.  About  the 
usual  amount  of  caving  has  taken  place  above  and  below  the  work. 

Greenville  Harbor. — The  caving  in  the  bend  above  the  work  was  about  the  same  as 
during  previous  years.  The  hole  behind  the  revetment  at  the  head  of  the  work  has 
extended  down  to  range  103.  Range.97  is  the  first  one  crossing  the  mattress  work, 
and  on  this  there  is  considerable  nil  over  the  inner  edge  of  the  mattress.  On  sec- 
tions 98,  99,  and  100  there  is  considerable  scour  at  the  inner  edge  of  the  jnattress  on 
the  two  former  and  on  the  outer  edge  on  the  latter.  It  is  my  opinion,  however,  that 
the  mattr^s  is  adjusting  itself  to  the  new  conditions  and  is  in  mirly  good  condition; 
otherwise,  this  submerged  ridge  would  not  so  nearly  maintain  its  original  shape 
while  such  radical  changes  were  taking  place  immediately  behind.  Section  104 
phows  a  slight  scour  on  the  upper  slope.  Sections  110  to  113  show  changes  on  the 
upper  slope  due  to  grading  during  last  season's  work.  Sections  133  to  138  show 
very  considerable  scour.  A  slough  has  occurred  in  the  upper  slope  between  ranges 
135  and  138,  the  extent  of  which  is  shown  on  sections  136  and  137.  The  changes  on 
the  inner  half  of  sections  139  and  140  were  caused  by  a  slough,  and  the  subsequent 
repairing,  which  occurred  after  the  revetment  survey  waa  m«Se  last  season. 

Sections  5  to  24  and  43  to  47  show  changes  on  the  upper  slope  due  to  grading. 
More  or  less  scour  through  the  mattress  haa  occurred  from  ranges  20  to  41,  being 
very  heavy  on  ranges  21  to  24.  Sections  61  and  62  show  very  heavy  scour  on  the 
inner  portion,  68  to  71  considerable  scour  through  mattress.  The  zero  line  of  the 
bar  has  moved  slightly  toward  shore. 

Louisiana  Betid  revetment — The  upper  part  of  this  reach  (ran^  62  to  76  inclusive^ , 
usually  surveyed,  was  out  of  water,  and  being  a  soft  mud  bar  it  was  not  practicable 
to  run  levels  over  the  ranges,  so  that  part  was  omitted. 

The  sections  show  a  very  heavy  fill  from  ranges  78  to  106.  On  sections  100  to  106 
can  be  seen  the  extent  of  the  sloughing  of  the  upper  slope.  On  ranges  108  to  117  -|- 
50,  the  changes  are  slight,  with  a  tendency  to  fill.  On  ranges  120, 122,  and  124  the 
upper  bank  work  has  been  destroyed  by  sloughing.  From  ran^e  130  to  range  162, 
the  lower  end  of  the  work,  the  upper  slope  work  is  virtually  all  destroyed  by  caving, 
and  considerable  scour  has  taken  place  through  the  mattress.  The  work  generally, 
from  Old  Red  River  down,  is  in  very^bad  condition.  Very  slight  changes  have  been 
made  in  the  zero  line  of  the  bar  and  the  shore  line  below  the  woit. 

Lake  Providence  revetment. — Beginning  at  the  lower  end  of  this  work  and  coming 
up,  the  first  change  of  any  consequence  is  found  on  section  70,  where  there  has  been 
considerable  deposit  from  rang«3  70  to  94.  Section*96,  98,  100,  102,  104,  106,  and 
110  show  very  neavy  scour.  The  indications  are  that  deep  scouring  through  the 
outer  edge  of  the  mattress  will  cause  the  bank  to  slough  out,  as  it  has  done  on 
ranges  108, 112, 114,  and  116.  Sections  118  to  132,  inclusive,  are  the  first  sections  that 
have  been  made  of  these  ranges,  some  of  which  will  be  covered  by  this  season's  work. 
Very  heavy  caving  has  occurred  in  the  bend  above  the  work,  ana  the  zero  line  of  the 
bar  has  moved  inshore  about  600  feet  opposite  ranges  88  to  116. 

Delta  Point  reietment. — From  ranee  O  east  to  range  A,  the  lower  end  of  the  work, 
there  is  a  tendency  to  fill  over  all  tne  ranges,  with  no  changes  of  any  importance. 
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On  range  O  west,  there  is  a  slight  inshore  scour  noticeable,  which  increases  goine 
up  the  river,  and  extends  out  to  the  bed  of  the  river  on  ranges  4  to  17,  inclusive,  and 
ranges  29  to  39,  inclusive.  The  extent  of  the  caving  and  sloughing  of  the  upper 
slope  is  seen  on  sections  6  and  6,  17,  19,  2V,  23,  25,  and  27,  and  from  31  to  46-f-27, 
inclusive. 

From  ranges  7  to  37,  there  are  numerous  small  sloughs  in  the  upper  slope  that  do 
not  appear  on  the  sections,  and  can  not  be  shown  on  the  index  map,  that  tend  to 
show  a  very  unstable  condition  of  the  bank  generiBilly,  and  that  the  work  is  in  danger 
of  great  damage.  Very  little  caving  above  and  none  below  the  .work  during  the  last 
season. 

The  shore  lines  on  the  upper  side  of  Caulks  and  Carters  necks  were  located  and 
platted  on  maps  giving  a  more  complete  survey  made  by  Mr.  Miller  in  1897.  The 
caving  continues  at  about  the  same  rate  that  it  has  maintained  for  the  past  four  or 
five  years,  the  maximum  being  about  200  feet  for  each  place.  On  Caulks  Net^k  the 
caving  is  moving  down  the  bend.  No  surface  change  is  perceptible  on  either  neck. 
Verj;  rapid  caving  is  going  on  in  Cypress  bend;  just  above  the  foot  of  Lake  Bolivar, 
and  in  tne  bend  immediately  above  Salem,  La. 

REPAIRS   AND   EXTENSION   OF- REVETMENTS. 

The  original  projects  before  bc^nning  the  season's  work  were: 

(1 )  Ashbrook  Neck  revetmeni. — Repairs  to  break  in  revetment,  300  linear  feet  new 
work. 

(2J  Greemnlle  Harbor  revetment. — Five  hundred  linear  feet  of  new  work  to  repair 
bfeak,  and  1,600  linear  feet  of  mattress  work  250  feet  wide  to  reeniorce  the  old  revet- 
ment, ranges  119  to  135. 

(S)  Lake  Providence  revetment, — To  extend  the  revetment  2,000  feet  farther  upstream. 

(4)  Delta  Point  revetment. — Repairs  to  the  old  revetment,  ranges  3  to  9  east,  and  an 
extension  of  the  revetment  above  range  2  west. 

After  the  revetment  surveys  had  been^ade  in  September  and  October  the  amount 
of  repairs  found  necessary  was  materially  increased  above  the  original  estimate. 
Faults  appeared  as  the  river  fell  which  were  not  perceptible  at  the  higher  stages. 

It  was  aeemed  advisable,  on  account  of  the  quantity  of  work  to  be  aone,  scattered 
as  it  was  over  a  distance  of  200  miles,  after  taking  into  consideration  the  relative 
importance  of  the  different  revetments  and  the  desirability  and  economy  of  having 
all  mat  w^ork  finished  while  the  river  was  at  low  stace,  to  make  the  repairs  and 
extensions  in  the  following  order:  Lake  Providence,  Delta  Point,  Greenville  Harbor, 
and  Ashbrook  Neck;  the  object  being  to  do  the  important  mattress  work  first,  keepn 
ing  the  mat  party  constantly  employed,  and  following  up  this  work  with  a  second 
party  to  grade  and  pave  the  upper  bank,  so  as  to  have  the  entire  work  completed  in 
advance  of  high  water. 

The  aggregate  amount  of  mattress  work  done  at  the  different  localities  was: 

Squares. 

Lake  Providence 6,467.  5 

Delta  Point 3,330 

Greenville  Harbor 883 

Ashbrook  Neck ;    4, 457 

Total 15,137.5 

This  would  be  equivalent  to  a  length  of  5,046  feet  of  standard  mat  300  feet  wide,  in 
addition  to  grading  and  paving  the  upper  bank  slope  in  front  of  these  repairs  and 
extensions. 

LAKE   PROVIDENCE  REVETMENT  (540  R.). 

After  the  water  had  subsided  within  the  banks,  and  before  repairs  were  begun,  it 
was  found  that  the  mattress  sunk  at  the  close  of  the  last  season  during  a  practically 
bank-full  stage  to  protect  the  upper  end  of  this  revetment  had  offered  little  protection 
except  to  the  upper  part  of  iSie  slope.  Caving  above  this  point  had  been  rapid,  and 
a  deep  pocket  nad  formed  just  above  the  work,  leaving  the  head  of  the  revetment 
jutting  out  beyond  the  general  shore  line  above  about  600  feet.  A  destructive  eddy 
action  had  been  set  up  during  the  high  stages  immediately  below,  the  effect  of  which 
had  been  to  seriously  injure  the  upper  slope  between  ranges  106  and  108  and  ranses 
110  and  112. 

As  caving  was  still  active  above  the  head  of  the  revetment  and  the  pocket  contin- 
ually deepening,  it  was  decided  to  first  repair  the  injured  part  of  the  revetment  at 
the  head,  and  after  this  was  done  to  continue  ' 


the  revetment  upstream  as  far  as  the 
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fondB  would  admit.  The  upper  slope  x>aving  and  mattress  work  above  water  was 
removed  from  the  point  and  the  point  sraded  to  a  flat  slope,  so  as  to  make  a  more 
gradual  change  from  the  alignment  of  the  shore  line  above  to  that  below  over  the 
completed  revetment,  in  order  to  destroy  as  much  as  possible  the  eddy  action  at  high 
stages.  It  was  thought  that  this  would  prevent  further  injury  and  hold  the  head  of 
the  work  intact. 

During  the  last  high  stage  of  water  the  eddy  action  was  such  as  to  destroy  a  con- 
siderable portion  of  the  upper  bank  slope  between  ranges  106  and  110  by  undercut- 
ting.   This  should  be  repaired  the  coming  season. 

Operations  were  begun  earl  v  in  the  season.  A  force  was  organized  and  moved  to 
the  site  of  the  work  on  July  31,  and  work  begun  August  1  in  constructing  the  first 
channel  mat. 

The  dimensions  of  the  mats  built  are  as  follows: 

Squares. 

Channel  mat  No.  1,  960  by  300  feet 2,850 

Channel  mat  No.  2,  530  by  260  feet 1,325 

Channel  mat  No.  3,  360  by  200  feet 700 

Channel  mat  No.  4,  330by  260feet 825 

PocketmatNo.  1 374 

PocketmatNo.  2 318 

PocketmatNo.  3 75.5 

Total 6,467.5 

Mat  No.  4  was  constructed  between  ranges  18  and  21  to  cover  a  break  in  the 
lower  part  of  the  upper  bank  slope  that  developed  after  the  mat  work  at  the  head  of 
the  revetment  had  been  completed. 

No  trouble  was  experiencea  in  sinking  any  of  these  mats  excepting  No.  1.  This  mat 
broke  in  sinking,  parting  first  on  the  outside  at  about  75  feet  from  the  head,  while 
the  first  bar^e  of  stone  was  being  placed  in  position  preparatory  to  sinking.  The 
break  extenaed  to  within  75  feet  of  the  shore  edge  of  the  mat,  allowing  the  outer 
edpe  to  double  up  and  move  downstream  about  200  feet,  the  inner  or  shore  edge 
bem^  held  in  position  by  the  shore  cables.  Soundings  showed  600  feet  of  the  mat 
in  fair  condition,  covering  the  subaqueous  slope  well  out  to  deep  water,  and  within 
about  60  feet  of  the  width  originally  intended.  The  upper  ix)rtion  was  practically  of 
no  service.    Mat  No.  3  was  built  to  cover  over  the  damaged  portion  at  the  head. 

The  only  unusual  conditions  existing,  aside  from  the  fact  that  the  trend  of  the 
current  due  to  the  configuration  of  the  shore  line  in  the  pocket  above  was  at  an  angle 
of  about  30  d^reee  with  the  axis  of  the  mat,  was  that  on  account  of  the  length  of 
time  that  the  mat  lay  on  the  water  before  sinking  (nearly  three  weeks)  the  upper 
part  of  the  mat  became  weighted  with  sediment,  and  a  portion  about60  feet  in  length 
and  100  feet  in  wfdth  sank,  forming  a  ba^  or  pocket.  The  excessive  and  unequal 
strain  at  this  point  caused  the  longitudinal  cables  to  part  either  before  or  when  the 
additional  stress  caused  by  sinking  was  added.  The  current  was  not  unusually  swift, 
and  the  accident  was  unexpected. 

Grading, — Hydraulic  grader  No.  1,  with  a  single  crew,  was  put  in  service  Septem- 
ber 1  and  completed  grading  October  18.  The  total  length  of  bank  traded  was  1,900 
linear  feet,  maKing  an  average  rate  of  progress  of  46  linear  feet  of  bank  for  each  work- 
ing day.  The  bank  was  difficult  to  grade  to  anything  like  an  even  slope  on  account 
of  the  lightiiess  of  the  material.  The  grader  merely  got  rid  of  the  surplus  material, 
necessitating  an  unusual  amount  of  work  to  be  done  with  shovels,  teams  not  being 
available. 

Slope  dressing. — Nineteen  hundred  linear  feet  of  bank  was  dressed  by  sliovels. 
Under  this  head  is  included  clearing  the  top  of  the  bank  of  timber,  stripping  stone 
from  the  injured  slojjes,  and  all  additional  \^ork  to  complete  grade  after  the  hydrau- 
lic grader. 

Sank  paving, — This  work  was  b^un  September  16  and  finished  January  1.  Work 
was  not  carried  on  continuously,  the  party  being  transferred  to  Delta  Point  to  finish 
the  slope  paving  at  that  place  during  part  of  this  time.  The  total  number  of  squares 
paved  was  2,510;  stone  used,  3.37  cubic  yards  per  square. 

DELTA   POINT  REVSTMfiNT  (598  B.). 

The  work  done  was  the  construction  of  three  pocket  mats  between  range  3  and 
ran^  10  east,  and  the  regrading  and  j^paving  of  the  slope  in  front  of  these  mats, 
which  had  been  badly  cut  into  from  eady  action.  A  channel  mat  was  also  con- 
structed between  range  2  and  range  9  west,  extending  the  revetment  716  feet  farther 
upstream. 
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The  mat  party,  after  completing  the  mat  work  at  the  head  of  the  Lake  Providence 
revetment,  was  transferred  to  this  point  on  September  25,  and  began  work  on  the 
same  day.    The  mat  work  was  finished  on  OctoDer  27. 
Mattress  construdion. — ^The  dimensions  of  mats  constructed  were  as  follows: 

Squares. 

Channel  mat  No.  1,  716  by  300  feet 2,148 

'  Pocket  mat  No.  1 480 

PocketmatNo.  2 462 

PocketmatNo.  3 240 

Total 3,330 

Orading. — As  the  bank  was  of  an  unusually  flat  slope  where  the  channel  mat  was 
to  be  constructed,  it  was  deemed  advisable  to  finish  the  work  with  shovels,  and  in 
order  not  to  disturb  the  old  work  more  than  was  necessary  the  same  method  was 
used  on  the  slope  in  front  of  the  pocket  mats;  1,500  linear  feet  of  bank  were  graded, 
the  work  being  finished  October  28. 

Pamng. — Ba^k  pa  vine  was  begun  on  October  4  and  completed  November  29. 
Number  of  squares  paved,  1,830;  stone  used  per  square,  4.03  cubic  yards. 

In  order  to  facilitate  the  progress  of  the  work  and  at  the  same  time  dispense  with 
the  need  of  barges,  which  were  required  at  other  points,  a  spur  track  was  built  on 
the  top  of  the  bank  contiguous  to  the  edge,  so  that  stone  could  be  received  by  rail  " 
and  unloaded  where  needed.  The  cost  of  laying  this  spur,  which  was  1,600  feet 
long,  was  $306.77,  the  ties  and  iron  being  furnisned  by  the  contractors.  By  this 
arrangement  sufficient  stone  was  received  to  finifih  the  work  at  a  much  earlier  date 
and  at  considerable  less  expense  than  it  could  have  been  done  by  wheeling  the  stone 
up  the  slope  from  barges. 

The  amount  of  stone  delivered  by  the  Rankin  Stone  Company  under  contract  for 
this  work  was: 

Cubic  yards. 

On  barges  at  Vicksburg,  Miss 4, 000. 6 

On  bank  at  Delta  Point,  Louisiana 5,695.9 

Total 9,696.5 

There  is  a  reserve  of  about  1,000  cubic  yards  now  on  bank  for  future  use. 

On  November  1  the  mat  party  was  moved  back  to  Lake  Providence  to  construct  a 
mat  between  range  18  and  range  21,  a  fault  having  developed  in  the  upper  bank 
after  the  party  had  left  there. 

GREENVILLE  BEVETMENT  (478  L.).  « 

The  damage  to  the  work  at  this  locality  consisted  of  tw^o  small  sloughs  in  the  upper 
bank,  ranges  134  to  138  and  ranges  60  to  63,  and  slight  damage  to  ttio  head  of  the 
revetment,  ranges  99  to  104. 

During  the  last  high  water  several  holes  had  been  scoured  out  below  the  surface  of 
the  ground  behind  tne  revetment  between  ranges  26  and  35.  These  were  filled  from 
the  abandoned  levee  in  the  rear. 

Along  this  front  the  spac^e  between  the  levee  and  river  front  had  been  ^praded  down 
in  order  to  obtain  earth  for  enlai^ement  of  the  levee  in  1898.  The  soil  for  a  great 
part  of  the  distance  is  extremely  light  and  offers  but  slight  resistance  to  erosion  after 
the  surface  soil  is  removed.  A  great  part  of  the  damage  done  during  the  high  water 
of  1898  is  attributed  to  this  cause,  the  current  destroying  the  revetment  by  washing 
out  holes  below  the  surface  in  the  rear  of  the  revetment  and  thus  destroying  the 
upper  bank  slope.  To  prevent  a  repetition  of  this  damage  in  the  future,  the  most 
feasible  and  least  expensive  way  that  suggests  itself  would  be  to  build  between  the 
levee  and  the  river  front  a  series  of  cross  aikes  of  brush  or  earth  at  the  most  exposed 
points.  The  brush  dikes  placed  just  below  the  head  of  this  work  in  1898  for  a  similar 
reason  answered  the  purpose  well. 

The  original  project  for  these  repairs  was  not  entirely  carried  out.  After  the  repairs 
were  made  to  the  breaks  in  the  revetment,  ranges  134  to  138  and  ranges  60  to  63  (this 
developed  after  the  water  fell),  and  the  strengthening  of  the  head  of  the  revetment, 
ranges  99  to  104,  had  been  completed,  the  washouts  behind  the  revetment  filled,  and 
the  exposed  parts  of  the  upper  slope  covered  with  stone,  on  account  of  the  lateness 
of  the  season  and  the  necessity  of  making  the  repairs  to  Ashbrook  Neck  revetment, 
the  mat  party  was  moved  there  and  the  building  of  1,600  feet  of  channel  mat  origi- 
nally proposed,  ranges  119  to  137,  was  deferred  to  next  season,  being  considered  of 
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lees  importance  than  thorough  repairs  to  the  Aflhbrook  Neck  work.     The  party,  with 
outfit,  after  completing  the  Lake  Providence  work,  arrived  on  November  15,  work 
being  begun  the  same  day. 
MaUreas  (xmatruction, — ^The  dimensions  of  mats  constructed  were  as  follows: 

Squares. 

Pocket  mat  No.  1,  ranges  134  to  138 394.8 

Pocket  mat  No.  2,  ranges  60  to  63 292.7 

Pocket  mat  No.  3,  ranges  100  to  102 195.6 

Total 883 

A  heavy  brush  revetment  was  also  laid  over  the  ridge,  projecting  above  the  head 
of  the  work  after  it  had  been  graded  down,  connecting  with  the  mat  sunk  in  the 
pocket  next  to  the  shore,  479  squares  of  this  revetment  being  built,  which  was  well 
covered  with  stone. 

The  head  of  this  revetment  is  now  believed  to  be  well  secured  from  attack. 

Bank  grading. — Grader  No.  1  was  transferred  from  Lake  Providence  October  20, 
be^nning  the  grading  of  the  upper  slope,  range  134,  on  October  24.  This  work  was 
finished  and  the  grader  moved  to  the  head  of  the  revetment  to  grade  down  the  ridgp 
and  reslope  the  upper  bank  preparatory  to  paving.  The  grader  was  in  service  until 
November  11.  Length  of  main  bank  grad^,  450  linear  feet,  an  average  of  45  linear 
feet  per  day  while  engaged  at  this  work. 

Slope  dressing  andjuling  washouts, — ^This  was  done  with  scrapers  and  shovels.  The 
price  paid  for  teams  was  $4  per  day. 

Paving. — The  work  of  stripping  the  revetment  of  stone  where  repairs  were  to  be 
made,  and  placing  additional  stone  on  the  slope  where  necessary,  was  begun  on 
November  5.  The  entire  paving  was  finished  December  12;  number  of  squares,  820. 
All  the  old  stone  was  used  in  the  work;  the  additional  stone  furnished  per  square 
was  2.7  cubic  yards. 

ASHBROOK   NliX^K   RBVSTM£NT  (446  L.). 

The  damage  to  this  work  from  last  high  water  consisted  of  four  small  .^loughs,  at 
ranges  22  to  26,  ranges  95  to  97,  ranges  99  to  106,  and  ranges  121  to  124. 

Tne  experience  oi  the  past  three  seasons  in  making  repairs  at  several  isolated 
points  along  this  revetment,  and  the  fact  that  such  work  is  expensive  and  unsatis- 
factory, justify  the  conclusion  that  it  would  be  much  better  in  the  long  run,  and  be 
cheaper,  to  make  a  thorough  repair  of  the  entire  work  by  reenforcing  it  by  the  con- 
struction of  a  continuous  fascine  mat  250  feet  wide.  Under  this  plan  the  upper  bank 
slope  would  require  but  little  work.  The  cost  of  such  a  mat  should  not  oe  more 
than  $12  per  linear  foot.  The  estimated  cost  for  the  entire  work  is  $120,000.  This 
would  make  the  improvement  permanent.  The  original  work  was  begun  in  1890, 
and  is  of  the  old  style  of  woven  mat. 

The  original  project  provided  for  the  repairs  of  one  break  in  the  revetment  300 
feet  long.  Before  the  season  was  over  sloughs  occurred  at  three  other  points,  which 
it  became  necessary  to  repair. 

The  mat  party  arrived  from  Greenville  November  25,  and  began  work  the  foUow- 


^attress  ayruArudion. — The  dimensions  of  mats  constructed  were  as  follows: 

Squares. 

Channel  mat  No.  1,  575  by  250  feet 1,438 

Channel  mat  No.  2,  510  by  250  feet 1,275 

Pocket  mat  No.  1 134 

Pocket  mat  No.  2 293 

Pocket  mat  No.  3 758 

Pocket  mat  No.  4 243 

Pocket  mat  No.  5 316 

Total 4,457 

Pocket  mat  No.  4  was  constructed  to  replace  mat  No.  2,  which  slid  out  into  the 
river.  This  was  caused  by  the  weight  of  earth  washed  down  on  it  from  the  bank 
above  while  being  graded  by  the  hydraulic  grader. ' 

The  slope  under  water  at  this  point  was  unusually  steep. 

Chradinf. — ^Hydraulic  grader  No.  1  b^an  work  on  December  1  and  finished  on  the 
23d,  grading  1,248  linear  feet  of  bank,  an  average  rate  of  83  linear  feet  for  each  work- 
ing day. 
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Slope  dressing, — This  work  was  done  with  shovels,  bank  clearing  being  included 
nnder  thiti  head. 

Paving. — Work  waa  begun  December  1  and  was  completed  January  26.  Amount 
paved,  1,081  squares;  an  average  of  3.27  cubic  yards  of  stone  used  per  square.  Exclu- 
sive of  old  stone  used,  300  cubic  yards  of  stone  was  loaded  from  the  reserve  on  the 
bank  and  327  cubic  yards  of  stone  from  injured  portions  of  the  slope.  The  average 
cost  was  33.8  cents  per  cubic  yard. 

QBNEBAL  RBMABKB  ON  REVETMENT  WORK. 

Towing. — ^The  U.  S.  steamer  Emma  Etheridge  was  in  commission  from  August  14  to 
January  28,  employed  principally  in  towing  brush  and  poles  and  in  the  necessary 
work  incident  to  mat  building.  The  steamer  Arthur  Hider  was  in  service  from  July 
25  to  August  21,  and  from  September  22  to  January  22,  towing  stone  from  Greenville 
to  Ijake  S*rovidence  and  Delta  Point,  and  from  Arkansas  Citjr  to  Greenville  and  Lake 
Providence,  moving  the  outfits  of  the  brush  contractor  and  in  inspection  service. 

Brush  and  poleA. — Brush  and  poles  were  furnished  for  the  different  works  under 
contract  with  Hunter  &  Frey.  Tbe  price  for  brush  was  90  cents  per  cord  for  Ash- 
brook  Neck  and  Greenville  and  94  cents  per  cord  for  Lake  Providence  and  Delta 
Point;  for  poles,  $1.75  per  cord.  The  delivery  w^as  made  promptly  as  required. 
There  were  delivertni  under  this  contract  24,061.7  cords  of  brush  ana  1,057.4  cords 
of  i)oles. 

Stone. — Contracts  were  made  with  Fred  Hanger  for  the  delivery  of  15,000  cubic 
yards  of  stone  on  barges  at  Arkansas  City,  at  $1.49  per  cubic  yard;  with  A.  J.  Terrell 
for  12,000  cubic  yards  on  barges  at  Greenyille,  at  $1.75  per  cubic  yard  and  25  cents  per 
cubic  yard  for  loading  the  reserve;  and  with  the  Rankin  Stone  Company  for  11,000 
cubic  yards  loaded  on  barges  below  Vicksburg  or  on  top  of  the  bank  at  Delta  Point, 
Louisiana,  at  $1.60  per  cubic  yard. 

The  first  stone  received  on  barges  from  the  contractors  was  at  Arkansas  City  Sep- 
tember 2  and  at  Greenville  September  11.  On  at^count  of  the  delay  in  delivery  it 
became  necessary  to  supply  the  work  at  Lake  Providence  from  the  reserve  at  Green- 
ville, and  also  about  1,000  cubic  yards  at  Delta  Point,  due  to  the  failure  of  the  con- 
tractors to  load  stone  in  time  to  Hink  the  first  mat. 

The  failure  of  the  contractors  at  Arkansas  City  and  Greenville  to  supply  stone  in 
the  earlier  part  of  the  season  was  due  to  the  inadequate  number  of  cars  furnished 
by  the  railroad  companies.  At  Vicksbui)?  delay  was  experienced  by  reason  of  the 
poor  facilities  the  contractors  had  for  loading. 

As  soon  as  sufficient  stone  had  been  furnished  to  finish  the  season's  work  the  con- 
tracts were  canceled. 

The  following  amounts  of  stone  were  received  under  these  contracts: 

Cubic  yaKlB. 

Fred  Hanger,  Arkansas  City 8,341.12 

A.  J.  Terrell,  Greenville 9,252.68 

Rankin  Stone  Co.,  Vicksbuiv 4^006 

Rankin  Stone  Co.,  Delta  Pomt 4,658.45 

Rankin  Stone  Co.,  Delta  Point  (reserve) 1,037.45 

Amoimt  loaded  from  reserve  at  Greenville 8,447.17 

Amount  loaded  from  reserve  at  Ashbrook  Neck 300 

Total 36,042.87 

Less  reserve  at  Delta  Point 1,037.45 

Total  stone  expended 35,005.42 

All  the  reserve  stone  available  at  Greenville  has  been  used.  There  is  still  on  the 
bank  at  Ashbrook  Neck  about  900  cubic  yards  and  at  Delta  Point  1,000  cubic  yards. 
This  is  the  extent  of  the  reserve  stone  in  the  district. 

If  it  had  not  been  for  the  reser\'e  stone  at  (rreenville  to  draw  from  in  the  banning 
of  the  season,  the  progress  of  the  work  would  have  been  seriously  crippled.  Judging 
from  the  experience  of  past  years,  the  only  way  to  insure  a  prompt  supply  is  to  have 
a  reserve  on  hand  to  draw  from  should  the  contractor  be  dilatory  or  fail.  To  accom- 
plish this,  the  advisability  of  opening  up  the  quarry  in  Little  Red  River  as  soon  as 
the  necessary  funds  are  available  is  suggested.  This  quarry  can  be  worked  all  the 
year  round  if  desired,  and  good  w^ter  for  towing  can  usually  be  depended  on  for  four 
months  in  the  year — from  January  to  June.  During  this  period  tne  towing  plant  is 
^nerally  idle.  The  stone  can  be  quarried  in  advance,  so  as  to  avoid  delays  in  tow- 
ing, and  in  this  way  delivered  at  less  cost  than  it  can  be  procured  by  contract,  and, 
what  is  of  the  greatest  importance,  a  full  supply  for  the  season's  work  can  be  insured 
in  advance. 
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In  this  connection  a  report  of  the  survey,  giving  the  extent  and  present  condition 
of  the  quarry  on  Little  Bed  River,  with  an  estimate  of  the  cost  of  quarrying,  loading, 
and  towing  stone,  recently  made  by  Mr.  George  C.  Thomas,  superintendent  of  con- 
straction,  who  had  direct  supervision  of  the  work  of  mattress  building  the  past  sea- 
son, is  given  below: 

Sbabcy,  Abk.,  April  £6,  1900. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  location  and  descrip- 
tion of  the  Government  quarry  property  in  White  County,  Ark.,  with  an  approxi- 
mate estimate  of  operating  expenses  and  plant  required  for  an  annual  output  of  50,000 
cubic  yards  ef  stone: 

Location. — The  property  comprises  all  of  that  portion  of  the  8E.  J  of  sec.  26,  T.  8, 
R.  7  W.,  lying  west  of  Little  Red  River  in  White  County,  Ark.,  about  30 miles  above 
the  mouth  of  Little  Red  River  and  380  miles  from  Greenville,  Miss.,  the  present  loca- 
tion of  Third  District  plant. 

Description. — ^The  property  contains  36 J  acres  and  has  a  river  frontage  of  2, 880  feet, 
600  feet  of  which  was  opened  and  operated  by  contractors  during  the  years  1894, 
1895,  1896,  and  1898  in  lumishing  stone  under  contract  to  the  United  States  for  the 
improvement  of  the  Mississippi  River. 

Four  hundred  feet  additional  can  be  added  to  the  present  quarry  at  a  nominal  cost 
of  stripping,  giving  a  continuous  quarry  of  the  folio wmg  dimensions:  Length  of  front, 
1,000  feet;  average  height  of  face  (floor  of  quarry  to  top  of  cliff),  80  feet;  present 
average  width  of  floor  (river  bank  to  foot  of  cliff),  100  feet. 

Estimating  for  a  distance  back  of  200  feet,  this  quarry  would  contain  about  1,000,000 
cubic  yards  of  riprap. 

For  the  remainder  of  the  property  only  a  few  isolated  points  can  be  worked  with- 
out excessive  cost  for  yard  room  and  stripping. 

The  quarry  is  composed  principally  of  a  fine  gray  sandstone  weighing  about  160 
pounds  to  the  cubic  toot;  well  stratified,  varying  in  thickness  from  6  to  18  inches, 
and  is  easily  ouarried  into  smooth,  rectangular  blocks  of  any  desired  size,  making  it 
peculiarly  well  adapted  to  bank  protection,  being  considered  in  point  of  handling 
and  stability  of  work  about  20  per  cent  cheaper  than  any  other  stone  in  use. 

From  section  A  to  D  (see  plat)  there  is  a  ledge  of  nonstratified,  coarse-grained 
yellow  sandstone,  which,  whije  not  strictly  a  first-claas  stone,  owing  to  lack  of  weight 
and  tendency  to  spall,  is  suitable  for  paving  where  not  exposed  to  the  direct  action 
of  currents. 

Surface  stripping  is  very  light  over  the  entire  quarry,  ranging  from  1  to  8  feet  of 
loose  rock  and  earth. 

Quarrying. — The  method  that  has  proven  best  adapted  to  this  stone  is  to  bench  it 
in  lifts  from  16  to  20  feet;  holes  from  6  to  10  feet  apart,  varying  with  thickness  of 
strata;  distance  back  not  to  exceed  depth  of  hole;  blHsting  to  be  done  with  Judson 
powder  and  a  low  erade  (30  per  cent  nitroglycerine)  of  dynamite. 

Quarrying  should  begin  from  twenty  to  thirty  days  in  advance  of  towing  in  order 
to  secure  a  sufficient  quantity,  of  stone  in  the  yard  to  insure  against  delays  to  the  boats. 

Towing. — ^The  quarry  is  reached  from  (Treenville  by  the  Mississippi^  W^hite,  and 
little  Red  rivers.  The  usual  period  of  navigation  for  the  latter  stream  is  from  Feb- 
ruary 1  to  June  1,  during  which  time  there  are  no  serious  obstructions  excepting 
Big  Island  Shoals,  which  could  be  materially  improved  by  closing  the  western  chute 
and  removing  loose  bowlders  from  the  shoals. 

.  Two  boats  with  the  capacity  of  the  steamer  Arthur  Hider,  costing  $100  per  day,  can 
deliver  50,000  cubic  yards  of  stone  at  Greenville,  Miss,,  during  the  above  period  of 
navigation,  each  boat  to  operate  the  entire  distance,  with  coaling  stations  at  Green- 
ville and  the  quarry. 

Operating  expenses. — Following  is  an  estimate  of  operating  expenses,  based  on  an 
output  of  12,500  cubic  yards  per  month  of  twenty  days;  loading  to  be  done  over  a 
dmnping  barge  with  cajrts: 

Force, 

1  superintendent,  1  month,  at  $150 $150 

1  clerk,  1  month,  at  $75 •    75 

4  master  laborers,  1  month,  at  $75 300 

1  machinist,  1  month,  at  $100 100 

1  fireman,  1  month,  at  $45 45 

1  blacksmith,  1  month,  at  $75 75 

1  striker,  1  month,  at  $45 45 

1  watchman,  1  month,  at  $45 45 

1  steam  driller,  20day8,  at$1.25 26 

12  hand  drillers,  20  days,  at  $1.25 300 

15  atone  breakers,  20  days,  at$L25 876 
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McUenal  expended  per  vmt  of  vxjrk  donet  AMrook  ^ecib-^Contiiiued. 
[Packet  mat,  1,744  squares.] 

Material. 


Per 

square. 


Brush cordB. 

Poles do... 

Stone .cubic  yards. 

Wire  strand: 

.yincfa pounds. 

Hnch do..,. 

Wire: 

No.  12,  galvanised do.. 

Silicon  bronze do.. 

Staples do.. 


Leo 

.06 
.70 

8.09 
6.22 

1.96 
.81 
.19 


[Bank  paying,  1,061  squares.] 


Stone :..cubio  yards.. 


3,686.26 


8.27 


l^grcentage  of  cost  of  different  iterns,  Ashbrook  Neck, 


Amount 


Percent. 


Payroll 

Subsistence , 

Material 

Property  puxchaaed 
Memphis  o&ee 

Total 


611,857.44 

2,968.08 

21.977.79 

66.90 

779w88 


86,268.64 


81.82 
8.28 

66.12 

.18 

2.16 


100 


PLANT. 

New  pton<.— During  the  year  two  new  mat  boats  and  12  material  barges  have  been 
built  under  contract 

Dimensions  of  mat  boats,  160  by  35  by  6  feet;  dimensions  of  material  barseSi  120 
by  30  by  6  feet  The  mat  bai^ges  were  constructed  by  Ed.  J.  Howard,  at  Jeiteraon- 
Yilie,  Ind.;  contract  price,  |4,710  each,  and  the  material  baigee  by  John  Biurett  & 
Son.  at  Levanna,  Ohio;  contract  price,  each,  $2,846. 

Tne  two  mat  barges  and  seven  of  the  material  barges  were  delivered  at  Louisville 
and  towed  to  Greenville  by  the  steamer  Arthur  Hxdery  arriving  December  24.  The 
remaining  five  baiges  have  since  been  finished  (the  last  one  on  April  28)  and  are  to 
be  delive^  at  Greenville  by  the  contractor. 

Ckat  of  repaxrs  to  pkaU,  Third  district^  improving  Miseiseippi  River  ^  May  1,  1899^  to  May 

1,1900. 


Number  or  name. 


Oost. 


Remarks. 


lt»niin|i  Btheridge. 

Arthur  Hider 

Vedette 

Meter , 

Tog  Parker 

Grader— 

No.l : 

No.8 


$623.87 
400.96 


277.64 
184.90 


864.67 


120.10 
228.69 


Repairs  to  guards  and  bead,  2  new  chocks  and  6  kevels.  new 
plank  sheer  and  nosing,  new  half  sheet  in  mud  drum, 
new  plummer  block,  and  ordinary  repain  during  season. 

Additional  braces  to  Sampson  post,  rudder  bumpers  length- 
ened, repain  to  steering  rigging,  engines  lined  up;  ordi- 
nary repEiin  during  season. 

RepaUB  to  guards,  deck,  and  main  braces;  8  new  fenders. 

Repairs  to  boiler-deck  guards  and  wheel;  3  new  fenders, 
calking  above  light  water. 

Docked;  bed  timbers  under  engine:  18  new  frames;  29 plank, 
4  Btrakes  in  hold;  nosing  around  stem;  bottom  and  sides 
calked;  new  wheel  and  stembearing  biaas;  engine  OTer- 
hauled,  and  ordinary  repairs  during  year. 

Repairs  to  eleotrie-light  outfit;  new  stack  for  nigger  boiler; 

ordinary  repairs  during  year. 
Repairs  to  broken  steam  and  water  cylinders;  new  joints  Is 

all  flanges  and  heads;  repairs  to  stage  and  deors. 
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Cost  of  repairs  to  plard.  Third  dtsttidf  improving  Miwimppi  Siher,  May  1, 1899^  to  May 

1,  i«X>--Ooiitmtied. 


Number  or  name. 


Remarks. 


MattresB  boat- 
No.  26 

No.  188 

No.  28 

No.  27 

No.  29 

Model  barge- 
Apache  

Cneveime  .. 
Mancopa . . . 

Nez  Perce. . . 
Shoshone... 
Barge- 
No.  79 

No.  80 

No.  82 

No.  88 

No.  84 

No.  108 

No.  137 

Square  barge- 
No.  661 

No.  662 

No.  658 

No.  564 

No.  566 

No.  566 

No.  667 

No.  568 

No.  559 

No.  660 

No.  661 

No.  562 

No.  668 

No.  564 

Wo.568 

No.  210 

No.  224 

Na236 

No.  226....... 

Quarter  boat- 
No.  16 

No.17 

.    No.19 

No.  81 

No.  88 

No.  86 

No.  87 

No.  88 

No.  136 

No.  164 


8219.02 
642.62 

456.24 
287.66 
464.28 


6.28 
68.78 
82.50 

60.66 
40.98 

68.68 
67.40 
178.26 


135.75 

4.62 

12.32 

24.42 

226.99 
867.78 
217.14 
296.99 
247.15 
219.92 
261.49 

268.09 

276.88 

221.96 

272.69 

269.89 

238.63 
284.68 
224.89 
488.94 
578.29 

60.26 

27.64 


6.95 
840.62 


108.66 

157.43 
46.69 
818.29 


5.06 
416.82 


61.96 
625.16 


7  new  Bkldfl,  15  new  ontrlgfrera,  6  plank-«heer,  1  stanchion; 

r^)airs  to  bits  and  deck;  lower  seams  calked. 
Dismantled  and  made  Into  a  barge;  22  beams,  10  stem  nieces, 

5  timber  heads,  sheathing  sides  and  deck,  sides  and  rakes 

repaired;  calked. 
Rlgginir  for  laiinchlnflT  fascines  made;  yokes,  bmkes,  reel 

standards,  and  shaftings  complete. 

3  new  skids;  20outiigKer8;  6  plank-sheer  on  end;  1  stanchion, 

repairs  to  bitts  and  deck;  lower  seams  calked. 
Bigginff  for  launching  fascines  made;  reel  standards  and 
shafong  complete. 

Battening  holes  in  rake. 

Battening  holes;  6  lower  seams  calked. 

Sheathing  hole  in  deck;  battens  in  hold;  5  lower  seams 

calked. 
OaUdng  6  lower  seams. 

1  new  plank  in  side;  calking  lower  seams. 

Repairs  to  deck;  1  new  kevel:  calked  above  light  water. 
Repairs  to  deck;  calked  above  light  water. 

2  head  blocks,  2  kevels,  2  timber  heads,  2  plank  in  rakes, 
sheathing  gunwale  inside  where  broken;  calked  above 
li^ht  water. 

Docked;  spiking  down  battens;  lower  seams  calked. 
Battens  along  the  chime  seam. 

4  timber  heads;  calking  lower  seams. 
Calking  lower  seams. 

Docked;  rakes,  sides,  and  deck  repaired. 

Docked;  rakes  repaired:  calked. 

Docked;  rakes  repaired;  deck  and  hoods  repaired;  calked. 

Docked;  rakes  and  deck  repaired;  calked. 

Docked;  repairs  to  rakes;  lower  seams  and  rakes  calked. 

Same. 

Docked:  rakes,  deck,  and  hoods  repaired;  lower  seams 

calked. 
Docked;  rakes,  deck,  and  hoods  repaired;  2  timberiieads, 

1  kevel;  calked. 
Docked;  rakes,  deck,  and  hooda  repaired;  2  new  kevels; 

calked. 
Docked;  1  piece  of  plank-sheer;  1  piece  of  gnnwBle;  rakes, 

deck,  ana  hoods  repaired. 
Docked;  rakes,  deck,  and  hoods  repaired;  sides  and  rakes 

Docked;  4  pieces  of  plank«sheer,  2  new  gunwales;  rakes, 

deck,  and  hoods  repaired;  calked. 
Docked;  1  timberhead,  rakes,  deck,  and  hoods  repaired. 
Docked;  rakes,  deck,  and  hoods  repaired;  calked. 
Docked;  rakes  and  deck  repaired;  calked. 
Docked;  sides  and  rakes  repaired;  calked. 
Docked;  sidesandrakesrepaiied;  2timberhead8;  new  deck; 

calked  all  over. 
Six  new  tlmberheads;  repairs  to  sides:  sheathing  holes  in 

deck;  calked  5  lower  seams. 
Two  new  timberheads;  braces  in  hold;  sheathing  holes  in 

deck;  calking  5  lower  s 


Calking  lower  seams. 

Docked;  new  bottom  plank  and  rake,  new  bottom  ganwale, 
80  outriggers,  25  new  braces,  6  streamers,  14  stem  pieoet, 
8  halfway  pieces;  cabin  repaired;  calked  and  painted. 

New  timberneads,  new  head  block,  new  bottom  in  iee  b(»c; 
guards  repaired;  calked  above  light  water. 

Punted;  minor  repairs  to  woodwork. 

Office  sealed  and  outside  painted. 

Docked:  24  new  rake  plank;  14  sterns^  6  halfway  pieces  in 
the  sides,  6  pieces  of  gunwales,  1  timberhead,  new  nosing 
on  comers;  roof,  doors,  and  bunks  repaired;  calked. 

Repairs  to  cooking  ranges. 

Docked;  14  new  stem  pieces, 8  halfway  pleoes;  26  plank  on 
rakes,  4  plank  on  bottom,  plank-sheer  on  goaicL  nosing 
on  comers,  50  outriggers,  railing  guards  and  ends;  sides 
and  rakes,  calked;  painted. 

Cooking  range  repaired;  calked  low  seams. 

Docked;  new  head  blocks,  deck  and  deck  frames  on  end, 
outriggers,  plank-sheer,  and  nosing  on  comers;  2  pieces 
of  plank-sheer  on  sides,  stem,  and  rakes,  halfway  up;  1 
piece  of  sunwale,  6  halfway  pieces,  new  hatch  covers, 
roof,  bunks,  and  tables  repaired;  calked. 
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Cod  of  repairs  to  plant,  Third  distridy  improving  Mtstissippi  Rwer,  May  /,  1899,  to  May 

i,  i^OO— Continued. 


Number  or  name. 


Cost 


Remarks. 


Quarter  boat- 
No.  166 

No.  166 

No.  157 

No.  158 

No.  159 

>tore  boat  No.  138 

ikfemphis  office 

tfacnine  shop  No.  222 

[^rpenter  shop  No.  78 

[)ry  dock 

Pile  driver  No.  49 

:jalklngflat 

[)ump  scow  No.  2 

ishbrook  Neck 

[ieveee 

Sreenvllle  Harbor 

Lake  Providence  Reach . . . 

>)al  boxes 

Jkifls 

Surveys  

Property 

Pumps 1. 

Fourth  district  plant 

iVa^es,  cooks  and  waiters  . 
Superintendence 

Total 


9137.29 

152.82 


39.34 
629.30 


22.45 

15.24 

327.48 


207.42 


96.  W* 

48.81 
8.50 
11.09 
73.51 
164.47 

451.23 


68.26 

8.43 

1.62 

73.20 

310.26 

8.66 

800.45 

1,850.00 


19,383.09 


Ceiled  over  dining  room,  and  painted:  lower  seams  ca]ke<l : 
general  repcdrs  to  kitchen  outfit  during  year. 

Guards  and  deck  repaired;  new  railing  on  guards,  1  new 
timberhead,  cabin  and  bunks  repaired,  minor  repairs 
during  year;  outside  and  inside  painted. 

Two  new  tlmberheads:  minor  repairs  daring  year. 

Docked;  14  pieces  of  gunwales  in  sides;  16  stems,  24  ralce 
plank,  10  halfway  pieces,  4  plank  in  bottom,  3  limber- 
heads,  6  beams,  60  outriggers,  deck  and  guards  on  end 
repaired;  calked  all  over. 

Docked;  18  halfway  pieces  in  sides;  14  stems.  1  timberliea^, 
deck  and  guards  repaired;  calked. 

Calking  lower  seams. 

Tool  box. 

New  deck  on  ends:  new  apron  on  head,  head  blocka,  6 
beams,  5  outriggers,  1  timberhead,  1  kevel,  new  noeiner 
on  end,  repairs  to  plank-sheer,  calking  deck  and  lo'W 
seams,  4  corner  irons;  general  repairs  to  machinery  dur- 
ing season. 

New  deck  on  one  end;  3  tlmberheads;  repairs  to  hatcb 
covering;  calking  low  seams,  general  repairs  to  macliinery 
during  vear. 

Practically  new  gate;  new  supporting  brackets  undemeatli: 
repairs  to  fenders  at  inlet  pipes,  repairs  to  cu^^^on  on 
gate,  and  shoring  up  boilers:  4  .straps  and  36  bolts. 

Braces,  leads,  and  ladder  deck  repaired;  2  new  cboclLa,  1 
new  kevel,  lower  seams  calked. 

1  new  one  made. 

Battening  seams. 

Repairing  tools  and  machinerv. 

Office  furniture:  I  blue-print  irame  and  i  bookcase  made. 

Repairing  tools,  kitchen  outfit  repaired,  clampe  and  clevises 
made. 

616  cable  clamps.  120  couplings,  and  36  bolts  made;  12  picks. 
8  mattocks,  8  skiffs,  1  kitchen  pump,  1  ratchet,  and  kitchen 
utensils  repaired;  8  shackles  and  16  maul  handles  made. 

46  repaired  and  6  made. 

4  repaired. 

100  stakes  made. 

Repairs  to  kitchen  outfit  during  year. 

154  pumps  repaired. 

1  standard  lor  grader  No.  3. 


Approximate  value  of  plant  helon^nq  to  the  United  States  and  used  in  the  Third  diMrict 
improving  Mism^ppi  River ,  May  i,  1899,  to  May  i,  1900. 


Class  of  property. 


steamer  Arthur  Hider , 

steamer  Emma  Etheridge 

steamer  Meter 

steamer  Vedette 

I\ig  Parker 

Mat  boats  N(^.  26  and  27 

Vlat  bonts  (new )  Nos.  28  and  29, 

tfat  boats  (old) 

headquarter  lx)at  No.  31 , 

i^uarter  boats , 

?tore  boat , 

hydraulic  graders , 

hydraulic  graders,  small 

tlodel  barges 

boating  stem  dock 

square  barges 


Num- 
ber. 


Approxi- 
mate 
value. 


Class  of  property 


$35, 577 

0,300 

3,160 

4.050 

8, 150 

6,300 

9,410 

650 

3,150 

12,410 

900 

9,900 

800 

500 

90 

22, 700 


Square  barges  (new) 

Square  barges 

Floating  dry  dock 
Floating  ponton  docks 
Pile  drivers  and  outfits 
Tools  and  appliances 
Skiffs 


Dredge  M  enge 

Dump  scow  No.  2 

Calking  flats 

Office  furniture  and  safes 
Surveying  instruments . . 
Machine  shop  and  outfit. 
Carpenter  shop  and  outiit 

Total 


The  cost  for  the  twelvt;  nionlh.s  for  (raring  for  the  above  property,  plant, 
hereon  was  $20,2:^6.59. 
The  average  number  of  einployeea  engaged  in  the  service  was  39. 
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The  average  daily  cost  for  subsistence  for  employees  engaged  in  care  and  repairs  to 
plant  was  34.2  cents. 

Very  respectfully, 

Abthub  Hider,  Assistant  Engineer. 
Capt.  Chas.  L.  Potter, 

Corps  of  Engineers,  U.  S,  A. 


REPORT  of  MR.   H.  ST.  L.    COPPjSe,   ABSIHTANT   ENGINEER. 

Greenville,  Miss.,  May  10,  1900. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Lower  Yazoo  Levee  district  during  the  year  ending  May  1,  1900: 

Extent  of  district  and  yardage. — ^Tne  line  of  levee  in  the  district  has  had  1  mile  added 
since  last  year,  making  the  total  length  from  the  Coahoma  County  line  to  the  lower 
end  of  Eagle  Lake  in  Warren  County  188f  miles. 

In  my  last  annual  report  the  yardage  in  this  entire  line  was  estimated  as  26,883,717, 
This  included  the  portions  of  the  Hays  and  Albemarle  loops  that  were  completed, 
as  well  as  the  outside  lines  then  intact. 

As  shown  in  the  accompanying  statements  of  work  done,  the  United  States  added 
during  the  year  1,850,200  cubic  yards,  and  the  levee  board  1,068,676  cubic  yards, 
making  a  total  of  2,918,776  cubic  yards  from  May  1,  1899,  to  May  1,  1900. 

The  average  price  for  all  material  moved  by  the  United  States  was  about  16}  cents, 
and  by  tne  levee  board,  16  cents.  The  United  States  Government  work  includes  the 
Hays  Loop  day  work,  which  cost  18.34  cents  per  yard,  and  some  very  expensive 
topping. 

The  yardage  deducted  for  levees  thrown  out  by  new  levees  during  the  year  is  as 
follows: 


StatioDB. 


Miles 
below 
Cairo. 


Cubic 
yards. 


Riverton  ... 
Jenkins  — 

Do 

Hays 

Albemarle.. 

Total. 


1594+91  to  1668 

8120+80  to  8148+68  . 

8168  to  8189 

4076  to  4216+66 

4750  to  4887+86 


400L  ... 
432L  ... 
482L... 
555L... 
568L... 


828,882 
82,482 
80,866 
260,174 
223,218 


970,067 


The  levee  line  at  the  present  time  contains  28,832,426  cubic  yards. ' 


RIVER  STAGES   AND   CHANGE   IN   BANE. 


On  May  10,  1899,  the  gauge  read  at  Greenville  34.6.  The  water  that  reached  a 
stage  of  43  feet,  April  17  to  20,  had  fallen,  and  continued  to  fall  until  November  3, 
when  the  reading  was  1.2.  Up  to  the  present  time  no  high  water  has  obtained,  and 
judging  from  present  conditions  we  will  probably  not  have  a  very  high  stage  this  year. 

The  changes  that  have  occurred  in  the  bank  line,  due  to  cavine,  etc.,  are  as  follows: 

Australia  to  Dennis  Landing. — From  Stations  250  to  270  there  has  been  no  change, 
but  thence  to  about  Station  460  the  bank  has  been  cut  back,  as  shown  in  accompany- 
ing sketch,^  as  much  as  1,000  feet  since  1892.  At  the  point  of  most  excessive  caving 
the  levee  is  still  1,500  feet  distant.  With  a  continuation  of  the  same  rate  of  change 
the  main  line  will  be  reached  at  one  point  in  about  five  years. 

Waxhaiv  Front. — At  Waxhaw  the  bank  is  caving.  Since  1895  the  average  has  been 
about  800  feet.    At  the  nearest  point  the  bank  is  1,100  feet  from  the  main  levee. 

Riverton. — At  Riverton,  Stations  1540  to  1645,  the  change  has  not  been  extensive. 
Rapid  caving  only  occurs  there  during  high  water.  The  bank  nearest  the  old  levee 
remains  practically  in  the  same  position  as  when  the  new  loop  was  located. 

^divar  to  Kentucky  Landijig.—ln  this  reach,  Stations  2590  to  2790,  though  the  cav- 
ing since  1894  averages  some  600  feet,  the  change  in  the  last  year  has  been  practically 
nil.  During  the  summer  of  1899  the  upper  end  of  the  revetment,  which  was  pro- 
tected by  a  deposit  of  sediment,  was  uncovered  by  a  local  low- water  change  in  channel, 

»  Omitted. 
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bat  the  revetment  was  not  mateiiall^  damaged.  It  ifi  being  covered  again  daring  the 
hiffher  st  ages  that  have  occarred  this  spring. 

Jenkins  to  Mound  Landing  Front. — The  levee  in  this  reach,  from  Stations  3120  to  3330 
and  below  to  Hantington,  a  total  distance  of  about  6  miles  by  river,  has  been  threatened 
for  some  years.  In  1897  the  crevasse  at  Stops  Landing  necessitated  the  constraction 
by  the  United  States  of  a  very  extensive  loop.  Stations  3218+70  to  3272+29.  In  the 
reports  of  1898  and  1899  willoe  found  a  description  of  this  levee,  the  difficulty  aris- 
ing from  its  sinking,  the  remedy,  etc.  During  the  past  season  the  levee  board  con- 
stnicted  the  two  Jenkins  loops.  If  the  caving  in  this  reach  does  not  become  more  exten- 
sive it  maybe  necessary  ana  advisable  to  construct  one  or  two  more  short  temporary 
levees  in  the  next  few  years,  but  owing  to  the  very  poor  foundation  and  low  ground 
back  of  the  present  line,  should  the  caving  become  active  and  general  the  levee  will 
have  to  be  located  behind  Lake  Bolivar,  leaving  the  present  line  at  about  Station 
2550  and  joining  it  again  below  the  upper  end  of  the  Huntington  Short  Line,  which 
is  at  Station  3330+70,  and  throwing  out  a  large  section  of  country  (about  22  square 
miles)  now  protected.  It  is  not  probable  that  the  necessity  for  the  latter  location 
will  arise  for  two  or  three  years.  A  slight  change  in  the  direction  of  flow  and  the 
abandonment  by  the  main  current  of  the  river  of  the  narrow  chute  in  front  of  Eutaw 
Landing  would  solve  the  problem  very  effectively,  preventing  the  expenditure  of  a 
laige  amount  of  money  on  the  back  line,  and  the  accompanying  land  damage  com- 
plications. Between  Mound  Landing  and  Huntin^n  the  river  continues  to  approach 
the  old  line,  and  will  probably  destroy  its  continmty  before  the  end  of  another  high- 
water  seaaon. 

Millers  Bend. — ^The  distance  as  measured  out  on  the  old  levee,  Station  3851+80, 
shows  no  appreciable  caving  in  the  last  year. 

Bachelors  Bend  Front. — In  this  bend,  from  the  angle  in  the  old  levee  opposite  the 
angle  at  Station  3916+18  to  the  head  oi  the  Greenville  revetment  at  Station  4120,  the 
change  since  1898  has  averaged  about  300  feet.  At  Station  4006,  the  nearest  point  of 
approach,  the  river  is  575  feet  from  the  levee,  and  the  change  in  two  years  bias  been 
approximately  375  feet.  If  the  same  rate  of  caving  continues  at  this  point,  which  is 
not  anticipjated,  another  loop  will  have  to  be  constructed  in  less  than  two  years. 
This  loop,  if  necessary  in  that  time,  will  probably  contain  about  150,000  cubic  yards 
and  cost  about  $25,000.  Temporary  expedients  can  be  resorted  to  at  much  less 
expense. 

Ixmgwood. — ^The  bank  along  this  front  from  Stations  1420  to  1530  is  caving  at  an 
avera^  rate  of  about  250  feet  per  year  which,  if  continued,  will  necessitate  tne  con- 
struction of  a  new  loop  in  about  five  years. 

Leota  Loop,  SUUioms  2000  to  2108. — ^The  change  in  this  reach,  except  at  the  lower 
end,  has  been  slight  At  the  lower  end  about  200  feet  of  the  bank  has  been  swept 
away  in  the  last  year.  The  main  levee  is  still  1,700  feet  distant  from  the  near^ 
point  of  caving. 

Bend  of  Island  92. — ^The  bank  continues  to  cave  in  this  reach  from  Stations  2400  to 
2570.  As  well  as  can  t©  determined  with  the  water  in  the  old  chute,  at  the  present 
time  the  nearest  point  of  caving  is  a  little  less  than  1,500  feet  from  the  levee.  No 
trouble  is  anticipated  in  this  bend  for  some  years  to  come. 

HomochiUo  to  Baleshed. — ^There  has  been  little  change  here.  The  bank  in  the 
vicinity  of  the  small  Baleshed  Loop,  Station  3190,  has  l^n  watched  with  great  care 
during  the  year,  owing  to  its  close  proximity  to  the  levee  at  the  principal  point  of 
attack  of  the  current,  but  no  material  change  has  occurred.  It  is  very  probable  that 
the  next  hi^h  water  will  continue  to  build  tne  Homochitto  Bar  down  until  it  reaches 
in  front  of  tids  loop,  thus  solving  the  difficulty  at  this  point.  At  medium  stage,  26 
feet  on  the  Lake  Providence  gauge,  8  per  cent  of  the  river's  discharge  is  through  the 
Stack  Island  Chute,  but  I  do  not  anticipate  an  enlai^ement  of  the  chute  in  the  near 
future  or  a  radical  change  in  river  conditions  (i.  e.,  by  cut-off  through  the  chute)  at 
any  time.  The  tendency  seems  to  be  rather  for  the  river  to  cut  off  the  head  of  Stack 
Island,  maintaining  its  present  direction  of  flow. 

Shipland. — ^Along  the  Shipland  front  there  was  little  appreciable  change  last  sea- 
son and  none  is  anticipated. 

FUlers.—M  the  angle,  Station  3980,  it  is  difficult  to  foretell  what  will  happen  in 
the  future.  The  material  of  which  the  bank  is  composed  at  this  point  is  very  hard, 
tenacious  buckshot  and  clay,  which  is  worn  away  by  the  action  of  the  current  vorv 
slowly.  In  the  **  Island  No.  95  Reach  * '  above  and  from  Station  4000  to  Shiloh  Land- 
ing (Station  4210)  below,  the  change  has  been  slight  the  past  year.  Should  the  pro- 
jectmg  point,  Station  3980,  be  cut  away^  a  loop  could  be  constructed  without  banquet 
that  would  last  for  a  few  years,  containmg  about  65,000  cubic  yards,  for  about  $9,000. 
Owing  to  the  very  considerable  change  in  angle  at  Station  3980,  and  the  tiictthai  the 
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point  of  attack  is  directly  at  that  angle,  a  small  temporary  loop  that  would  throw  the 
line  back  decidedly  could  be  constructed  at  less  expense,  it  is  not  expected  that 
either  will  be  needed  until  after  another  high  water. 

Albemarle  to  Warren  County  line. — ^This  is  a  continuous  caving  bend  from  about 
Station  4725  to  5100,  by  way  of  present  river  channel,  nearly  6  miles.  The  material 
of  which  the  bank  is  composed  is,  to  a  great  extent,  sand,  and  the  caving,  except  at 
the  lowest  stages,  is  quite  'active,  and  has  been  so  for  over  ten  years,  necessitating 
the  construction  of  numerous  expensive  levees  in  that  time.  At  present  rate  of  cav- 
ing the  levee  from  Stations  4880  to  4950  will  be  threatened  in  leas  than  five  years. 
As  stated  in  my  report  laat  year,  "It  is  not  a  great  distance  from  the  levee  to  Steeles 
Bayou,  which  drains  a  large  section  of  country  directly  back  of  the  levee  from  Lakes 
Bwan  and  Washington  (back  of  Leota)  into  the  Yazoo  near  its  old  mouth.  Should 
the  river  cut  its  way  into  this  bayou,  the  point  of  intersection  would  probably  be  the 
terminus  of  the  levees  in  this  district,  unless  an  immense  sum  of  money  was  expended  in 
taming  Steeles  Bayou  into  Deer  Creek  or  some  other  channel  east  of  its  present  bed." 

Brunswick  front. — The  bank  on  this  front  from  opposite  Station  5170  to  Station 
5232+76  has  caved  slowly.  Since  1894  it  has  been  cut  back  at  one  point  (Station 
5217)  over  500  feet,  leaving  a  berme  of  about  600  feet  between  river  and  levee.  In 
the  last  year  the  change  has  been  slight.  Below  Brunswick  to  the  end  of  the  district 
the  levee  is  away  from  the  river  and  not  exposed  at  any  point  to  caving  banks. 

Though  unforeseen  causes  may  produce  results  that  can  not  be  taken  into  account 
in  estimating  the  probable  change  in  bank  lines  in  the  district  from  the  present  until 
next  Mav.  judging  from  present  conditions  and  those  in  the  immediate  past,  no  new 
loop  will  DO  araolutely  necessary  in  that  interval  of  time. 

CONflTRUCnON. 

The  season  has  been  a  most  favorable  one  for  levee  construction,  and  the  rainfall, 
as  shown  in  the  accompanying  table,  has  been  far  below  the  average.  No  high  water 
prevailed  to  prevent  the  completion  of  existing  contracts.  All  the  work  contem- 
plated has  been  finished,  nearly  all  on  contract  time.  With  the  exception  of  one 
banq^uette,  containing  76,331  cubic  yards,  the  work  consisted  in  enlargement  and 
topping.  An  accompanying  table  gives  its  extent  and  location  by  stations  and  river 
distances.  Another  table  ^  taves  the  condition  of  the  entire  line  in  detail  at  the  pres- 
ent time.  The  usual  methods  of  construction  by  wheel  scrapers  have  been  prac- 
ticed, no  other  mechanical  contrivances  being  adopted  or  experimented  with  as 
during  the  preceding  season. 

Huntington  short  line. — When  the  last  annual  report  was  made  the  new  Hunting- 
ton line  was  completed  all  but  the  gap  at  Black  Bayou.  The  injunction  was  still  m 
force  and  continued  so  until  February  20,  when  by  agreement  of  opposing  counsel  it 
was  dissolved,  and  the  work  of  closing  the  line  proceeded  to  completion,  being  fin- 
ished March  31.  The  decision  of  the  Supreme  Court  was  in  favor  of  the  jplaintiff, 
afllirming  the  constitutional  jurisdiction  of  the  land  commissioners  in  valmng  land 
damages  outside  of  the  right  of  way,  and  the  justice  of  all  such  claims  by  riparian 
owners,  also  sustaining  the  in  j  unction.  On  receipt  of  the  decision  of  the  Supreme  Court 
the  levee  board  agreed  to  summon  thecommiasionersand  have  the  damages  assessed, 
and,  as  above  stated,  the  injunction  was  dissolved. 

As  the  amount  of  damages  assessed  by  the  commissioners  was  such  a  small  per- 
centage of  the  amount  sued  for  an  appeal  has  been  taken  to  the  circuit  court,  but 
this  does  not  in  any  way  affect  the  levee,  which  is  now  intact,  completed,  and  con- 
tinuous. 

Before  dismissing  the  subject  of  this  short  line,  I  desire  to  repeat  what  was  stated 
in  my  last  report  to  the  effect  that,  '^  While  the  damage  to  the  interests  of  the  local 
resident  and  property  holder  is  recognized,  the  ^reat  ^nefit  to  be  derived  from  per- 
manent lines  like  tne  Huntington  short  line  is  so  far-reaching  that  this  damage 
must  be  very  great  to  balance  it. 

'*  Permanence,  and  economy  of  maintenance  and  future  enlai^gement,  are  very 
strong  reasons  for  a  radical  departure  in  the  location  of  levees  in  the  future.  Not 
without  regard  to  the  interest  ol  riparian  owners,  for  whose  benefit  the  levee  is  con- 
structed, but  having  in  view  the  necessity,  at  all  times,  of  damaging  the  few  in  order 
that  a  permanent  and  reliable  system  of  levees  may  be  economically  obtained  and 
maintamed  for  the  greater  benefit  of  the  many.  As  the  flood  plane  rises  with  the 
perfection  of  the  levee  system,  new  lines  become  more  expensive,  and  temporary  or 
tentative  locations  will  surely  incur  expense  beyond  the  power  of  the  State  and  the 
intention  of  the  Government  to  contract" 
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Estimates  for  contnmed  conMruction. — ^The  -following  estimates  give  the  work  to  be 
done  in  order  to  build  the  leveea  in  the  district  to  standard  section  and  a  grade  3  feet 
above  the  high  water  of  1897: 


stations. 


0-  100 

67^700 

712-  728 

736-  749 

780-809 

1146-1183 

1218-1286 

1286-1880 

1511-1644 

1660-1848 

211&-2320 

2320-2520 

2500-2720 

2288-2418 

2850-2992 

2992-3121 

3149-8168 

8272-8331 

3331 

3408 

3492 

8662 

3662-3725 

8613-3852 

8725-3813 

3811-3916 

8081-4006 

4006-4129 

4129-4150 

4209-4289 

200-225 

22&-550 

550-789 

976-1070 

1130-1346 

184fr-1780 

1780-1977 

1977-2572 

2572-2780 

2730-2913 

2918-3054 

8054-8144 

3144-5585 

8144-3483 


3960-5586 


Miles 
below 
Cairo. 


365 L... . 

875  L.... 

876  L.-.. 
877 L.... 
378  L.... 
392  L.... 
394 L..., 
396  L.... 
398  L.... 
400L.... 
404 L.... 
416L.... 
417L.... 
415 L.... 
420L,... 
432  L.... 
438  L. 

435  L.... 
436 L.... 

436  L.... 
486  L.... 
446L.... 
455 L.... 
469  L.... 
458L.... 
460  L.... 
476  L.... 
476 L.... 
477L.... 
478  L. 
482  L. 
485  L. 
490  L. 
495  L. 
4%L. 
500  L. 
506  L. 
610  L. 
680  L. 
532 L.... 
535L... 
637 L... 
538 L... 
540L.... 
646  L. 
666  L. 


Kind  of  work. 


Banquette. 


Banquette  enlargement.. 


do 

do , 

Banqnette 

Banquette  enlargement 

Banquette 

Banquette  enlargement 

!!;;do!!!;;i!;!!!!l!;!!!!i!iy 

Enlargement 

Banquette  enlargement 

Banquette 

Beuiqnette  enl'aigement 

Dike  old  levee  enlargement. 

Dike 

....do 

Dike  old  levee  enlargement. 

Banquette  enlargemen 

Enlargement 

Banquette , 

Banquette  enlargement 

Banquette 

Banquette  enlargement 

Banquette 


.do. 
.do. 
.do. 
.do. 
.do. 


Banquette  enlargement., 
Banquette 

Banquette  enlargement. 

Banquette 

Banquette  enlargement . 

Enlargement 

Banquette 

;;!!!do!!!!^!!l]l!!!!!l!^l 


Yardage. 


40,000 

10,000 

6,000 

10,000 

10,000 

5,000 

80,000 

25,000 

48,000 

27,000 

100,000 

20,000 

60,000 

10,000 

16,000 

8,000 

15,000 

20,000 

8,000 

20,000 

150,000 

20,000 

15,000 

5,000 

4,000 

6,000 

5,000 

6,000 

8,000 

27,000 

86,000 

50.000 

85,000 

20,000 

120,000 

86,000 

85,000 

60,000 

10,000 

,060,000 

60,000 

110,000 

200,000 


2,680,000 


2,580,000  cubic  yards,  at  15.5  cents=$399,900. 

The  levee  board  funds  available  for  construction  durine  the  coming  season  are,  as 
estimated  by  the  secretary  and  treasurer,  approximately  $150,000  and  $87,000,  the 
first  item  being  obtained  as  follows: 

Revenues: 

Ad  valorem  tax  and  acreage 1140,000 

Cotton  tax 140,000 

1280,000 

Fixed  annual  liabilities,  salaries,  interest  on  bonds,  etc 90, 000 

Possible  land  damages 40,000 

130,000 

Balance  available  October,  1900 150,000 

The  second  item  was  obtained  in  compromise  of  a  back-tax  suit  from  the  Yazoo 
and  Mississippi  Valley  Railroad  Company.  The  total  amount  was  $125,000.  Of  this, 
$38, 000  was  paid  in  lawyers'  fees,  leaving  an  available  balance  of  $87, 000.  The  suit 
through  which  this  aaditional  fund  was  receivetl  was  one  against  the  railroad,  as 
stated,  for  the  recovery  of  taxes  claimed  to  be.  due  the  levee  board  on  lands  sold 
under  what  was  called  the  10-cent  assessment  levied  under  the  act  of  1865.  The 
sales  were  made  from  1867  to  1876,  and  the  amount  sued  for,  I  am  informed  by  one 
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of  the  lawyera  for  the  plaintiff ,  was  about  1700,000,  the  exact  amount  being  uncer- 
tain, owing  to  lapse  of  time,  change  in  title  due  to  purchase,  occupation,  subsequent 
legislation,  etc. 

I  am  informed  by  the  chief  engineer  that  it  is  the  purpose  of  the  levee  board  to 
expend  $125,000  of  the  available  1237,000  in  the  near  future,  to  be  distributed 
approximately  as  follows: 


RtAtions     Mileabe- 


Kind  of  work. 


Yardage. 


O-IOO.. 
2233-241S.. 
2320-2520.. 
2990-6163.. 
3S12-886e.. 
S725*8813.. 

200-225.. 

660-790.. 

97^107».. 
348^-8561.. 
3661-8980.. 


865L.... 
407  L.... 
416L.... 
482L.... 
459 L.... 
458 L.... 
482L.... 
490L.... 
495 L.... 

^M6L.... 


Banqnette.... 
Enlargement . 
Banauette 

iiniargement. 
Banquette 

'.'.'.Ao'.'.V.y.'.'.. 
.....do 


Banquette  to  6*foot  grade . 


40,000 
100,000 
48,000 
70,000 
160,000 
20,000 
5.000 
27,000 
85,000 

110,000 


Total 605,000 


Six  hundred  and  five  thousand  cubic  yards,  at  about  21  cents,  including  engineer- 
mg,  etc.,  =  1125,000.* 

Deducting  this  605,000  from  the  first  statement,  there  remains  1,975,000  cubic 
yards  to  be  placed,  and  the  necessary  repairs  to  existing  levees,  maintenance,  etc., 
to  be  covered  by  the  $112,000  levee  board  reserve,  and  other  funds  that  may  be 
allotted  by  the  United  States. 

At  15J  cents  per  yard  the  $112,000  levee  board  reserve  should  put  up  about 
722,000  cubic  yards,  leaving  the  following  amount  necessary  to  bring  the  line  to 
standiurd  section  and  3  feet  above  the  1897  water: 

Approximately  1,258,000  cubic  yards, at  15 J  cents $194,215 

Mamtenance,  repairs,  etc.,  one  year 40,000 

To  replace  probable  change  in  grade  for  sinking,  etc 10, 000 

New  levees  during  season  1900-1901 10,200 

Total 254,415 

This  includes  but  a  comparatively  small  amount  for  new  levees,  of  which  there 
seems  to  be  no  imminent  need  this  year,  though  it  is  impossible  to  tell  what  may  be 
developed  by  river  changes  in  a  verv  few  months.  The  present  indications  are  that 
changes  at  Baleshed  and  Fitlers  will  not  require  at  most  over  $10,200  for  temporary 
work,  and  Jenkins  Front  will  hardly  require  any  work  for  a  year. 

In  accordance  with  last  year's  report,  the  approximate  estimate  for  the  6-foot 
grade  for  the  entire  district  for  standard  levee  with  banquette  was  21,500,000  cubic 
yards.  Deducting  about  2^800,000  cubic  yards  for  work  during  the  year,  and  adding 
possible  yardage  for  sinkmg,  etc.,  of  100,000  cubic  yards,  tnis  estimate  becomes 
18,800,000. 

Up  to  the  present  time  it  has  been  the  policy  of  the  commission  to  complete  the 
levees  in  this  district  to  3  feet  above  1897  water,  practically  with  standara  section, 
before  commencing  to  raise  the  line  to  the  ultimate  grade  of  6  feet  above  the  same 
datum  or  reference  line.  In  the  former  estimate  dikes  or  spurs  have  been  included, 
to  be  constructed  alon^  the  Huntington  Short  Line  at  stations  indicated.  The  high- 
water  slope  irom  Stations  3314  to  3600  is  1.3  feet  per  mile,  a  drop  of  about  7  feet 
in  ihe  entire  distance.  The  current  induced  by  such  a  slope  will  be  very  destructive 
to  the  levee  unless  deflected  and  kept  at  a  proper  distance  from  it. 

'  SODDING  REPAIBS  AND  WSED  CUITINO. 

The  cost  of  soddinff  repairs  and  weed  cutting  during  the  summer  of  1899  is  given 
in  accompanying  table.  ^    The  need  of  such  extensive  sodding  was  due  to  the  very 

*  This  work  can  be  done  for  less  than  14  cents  per  vard,  but  as  I  have  been  informed 
by  the  president  and  the  chief  engineer  of  the  levee  board  that  the  $125,000  will  have 
to  cover  other  expenditures  not  included  in  this  report,  even  the  approximate  amount 
of  which  they  are  unable  to  state,  the  605,000  cubic  yards  at  21  cents  is  expected  to  • 
include  all  these  additional  items. 

•Omitted. 
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Levee  work  in  Lomr  Yazim  Lnre  Disfrid,  May  /,  7«?.9.9,  to  May  7,  J900. 
[E.="EnlarKcment.    T.=Topping.    N.=New.    B.=» Banquette. 


bold  enumeTation. 

cOf  tbese  two  contracts,  143,296  yards  placed  by  United  States  Government  force  at  a  cost  of  18.34  cents 
per  yard. 

Respectfully  submitted. 

H.  St.  L.  Copp6e, 
Assistant  Engineer. 
Greenville,  Miss.,  May  10 j  1900, 
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Tnhh  showing  l^jee  ronstrudum  hif  the  MMsffippi  tState  levee  board  May  i,  1S99,  to  May  /, 

1900. 

[B.« Banquette.     D.^Dike  extension.     T.»Topplng.     R.sRcpair8.    E.sEnlaxsement.     N.»New. 

8.— Restoring  sunken  levee.] 


Stations. 

Miles 
below 
Cairo. 

Cubic 
yards 
in  con- 
tract 

Cubic 
yards 
placed 
duriiig 
year. 

Price 

per 

cubic 

yard. 

Team 
price 

Extras 
paid. 

Total  ex- 
pended. 

Kind 

of 
work. 

1100-1160 

891 L... . 
S96L.... 
400 L.... 

}402L.... 

406L.... 

415L.... 

425 L.... 
425 L... . 
434  L.... 
434 L.... 
4S4L.... 
467 L.... 
476L.... 

}479L.... 

512  L.... 
530L.... 
630L.-.. 
638 L.... 

567  L.... 

667  L.... 
673  L.... 
68&L.... 

16,621 
62,117 
209,627 

46,873 

82,842 

189,127 

2,672 

JL4,788 

85,463 

186,993 

3,200 

1,239 

883 

38,261 

467 

4,809 

48,287 

10,661 

f  132,887 

168,142 

1171,463 

7,601 

1,216 

7,066 

16,621 

62,117 

209,627 

46,873 

68,047 

127,899 

2,672 

14,786 

85,468 

135,996 

8,200 

1289 

838 

8,777 

467 
4,809 
44,071 
10,661 
106,625 
77,466 
47,067 
7,601 
1,216 
7,066 

OaUs. 
12.4 
18.9 
14.6 

16.4 

14.8 

If  1 

16.76 
14.24 
16.2 

"24."99' 
21.97 

22 

12 

16 

16.4 

24 

10.76 

14.99 

$1,937.00 
7,244.26 
80,896.91 

7.792.86 

9,429.61 

20,886.86 

B. 

1880-1612 

B. 

1596-1646 

N. 

1843-1984 

88.40 

1990-2009 

B. 

2099-2288 

E. 

2413-2660 

E. 

2913-2976 

684.40 

T. 

2976 

2.476.99 

12.109.98 

20,670.98 

607.96 

846.60 

83.22 

1,827.78 

96.66 
1.740.00 
6,088.94 
2.848.22 
18,266.62 

D. 

8121-8146 

N. 

3163-«187 

N. 

8163-8187 

n-.^ 

8. 

8264  and  8491 

R. 

4609^4611 

R. 

4246^4262 

E. 

4262-4289 

1929 

4.60 
4.00 

R. 

8000-8600 

T. 

8500-8660 

E.dkT. 

3220-8821 

T. 

N 

4760-4890 

12,046.88  1  N- 

4760-4890 



10,187.88 
1,824.24 
180.61 
1,059.04 
8,878.56 

N. 
T. 

6898-6400 * 

T. 

6400-6437 

T. 

4887-6200 

N. 

Total 

168,400.74 

NoTB.-~In  this  table  the  multiplications  in  many  cases  do  not  agree  with  the  totals,  owing  to  the 
fact  that  in  some  instances  a  bonus  was  giren,  and  in  some  instances  the  retained  peroenlige 
unpaid;  but  the  totals  are  supposed  to  be  correct. 


ReBpectfully  submitted. 
Grkknvillk,  Miss.,  May  10^  1900. 


H.  St.  L.  Oopp^s,  Assistant  Engineer, 


REPORT  OP  MR.  E.  C.  TOLLINGBB,   ASSISTANT  ENOINEBXL 

Greenville,  Miss.,  May  i,  1900. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Upper  Tensas  Levee  district  from  May  1,  1899,  to  May  1,  1900: 

This  district  (402  to  606  miles  below  Cairo)  extends  from  Red  Fork,  on  the  Arkan- 
sas River,  to  a  point  in  Louisiana  opposite  Warren  ton.  Miss.  There  is  one  continuous 
line  of  levees  extending  from  Red  Fork  to  Station  733  on  the  Arkansas  River,  known 
as  the  Arkansas  River  system,  and  another,  from  Costello's  Gin,  on  Amos  Bayou,  to 
the  lower  end  of  the  district,  known  as  the  Mississippi  River  system. 

Arkansas  River  system. — This  system  extends  from  Ked  Fork  south  along  the  river  to 
Station  733,  a  distance  of  13.88  miles,  12.4  miles  (Stations  0  to  655)  being  built  by  the 
United  States  in  1894  to  1896,  and  1.48  miles  (Stations  655  to  733)  being  built  by  the 
local  boards  and  the  United  States  in  1899  and  1900.  These  levees  were  constructed 
with  the  standard  section  of  8-foot  crown  and  slopes  of  1  on  3,  and  3  feet  above  the 
highest  water  prior  to  construction,  without  banquette.  Stations  0  to  056  were  after- 
wards topped  to  2\  feet  above  the  high  water  of  1897.  This  system  should  be 
extended,  closing  on  the  Mississippi  River  system  at  some  pjoint  along  Cypreas  Creek 
or  ending  on  the  north  bank  of  that  creek,  as  the  district  is  partly  exposed  to  over- 
flows from  floods  occurring  in  either  the  Arkansas  or  Mississippi  rivers  passing  in 
between  the  two  systems  of  levees. 

There  is  a  system  of  levees  on  the  Arkansas  River,  extendinff  from  the  vicinity  of 
Pine  Bluff,  Jefferson  County,  along  the  river  to  Red  Fork.  DeuLa  County,  a  distance 
of  67.3  miles,  built  by  private  subscription  and  local  boards. 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4855 

Mi8»Mppi  River  system. — Tlufl  begins  at  Costello's  Gin,  on  Amos  Bayou,  and  runs 
along  that  bayou  6  miles;  thence  to  the  junction  of  Boggy  Bayou  and  Cypress  Creek, 
1.5  miles;  thence  along  Cypress  Creek  6.5  miles;  thence  along  the  MissiBsippi  River 
157.1  miles  to  the  lower  end  of  the  district 

The  total  yardage  in  the  district  May  1,  1899,  was  about  24,724,455  cubic  yards, 
tfie  United  iStates  having  placed  18,282,416  cubic  yards.  During  the  past  year  there 
have  been  added  to  the  line  about  1,663,373  cubic  yards  paid  for  by  the  United 
States,  and  about  784,882  cubic  yards  paid  for  by  the  local  boards  and  State  of  Loui- 
siana, divided  as  follows:  In  Arkansas,  828,134  cubic  yards  erected  by  the  United 
States  and  864,564  cubic  yards  by  local  authorities;  in  Louisiana,  726,239  cubic  yards 
by  the  United  States  and  420,318  by  local  authorities.  Total  contents  of  the  levees 
to  date.  26,785,610  cubic  yards. 

The  len^h  of  line  thrown  out  by  the  construction  of  new  loops  was  about  12,418 
feet,  contaming  about  277,100  cubic  yards. 

CONSTRUCTION. 

At  the  close  of  the  annual  report  of  1899  the  following  work  was  under  contract: 


In  Arkansas 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 
Stations 


420-484 

520-605 

605-630 

630-660 

906-931 

1080-1200 

1200-1240 

1780-1810 

1810-1941 

1942-2047 

2740-2850 

3065-3100 

3100-3160 

3400-3500 

3500-3600 

3600-3700 


427R.).» 
;429R.' 
430  R. 
[430  R. 
438  R.; 

441  R.) 

442  R. 
466  R. 
f466  R.; 
468  R.) 
490  R.) 
496  R. 
496  R.) 

505  R.) 

506  R. 
'508  R.' 


In  Louisiana: 

Stations  2411-2500  (562  R. 
Stations  2500-2601  (564  R. 
Stations  2810-2931  (574  R. 
Stations  2931-3031  (576  R. 
Stations  3031-3118  (577  R. 
Stations  3118-3197  (579  R. 
Stations  3197-3277  (580  R. 
Stations  3310-3328  (582  R. 
Stations  3328-3428  (582  R. 
Stations  4540-4551  (605  R. 


The  suspension  of  work  on  the  above  three  contracts  and  final  failure  of  the  con- 
tractors were  due  to  heavy  rains  that  continued  throughout  the  season,  and  locations 
which  could  not  be  drained  excei)t  at  prohibitory  cost.  These  contracts  were  relet 
and  completed  at  contract  price  with  retained  percenta^  added. 

All  the  above  contracts  are  now  complete  except  Stations  1200-1240  (442  R.). 


In  Arkansas: 

Stations  0-655  (Ark.R.) 
Stations  2562-2740  (488  R.). 
Stations  2860-3065  (491  R.). 
Stations  3185-3400  (498  R.). 


Bid  opened  July  18y  1899. 

In  Louisiana: 


Stations  1679-1725 
Stations  2368-2411 
Stations  3763-3840 
Stations  4607-4540 
Stations  4551-4570 
Stations  4570-4619 


546  R.) 
562  R. 
591  R.) 

604  R.^ 
'605  R. 

605  R.) 


All  the  above  contracts  are  now  complete  except  Stations  4570-4619  (605  R.). 


^Let  August  31, 1897. 

*Let  November  23, 1896. 

»  Awarded  to  the  J.  S.  McTighe  B.  C.  &  1. 1.  Co.  August  11, 1897.  The  constant  rains 
throughout  the  season  prevented  the  contractors  moving  on  the  work.  These  con- 
tracts were  relet  to  Maxwell  &  Nicholson  at  an  advance  of  9  cents  per  cubic  yard  for 
the  former,  and  11.5  cents  per  cubic  yard  for  the  latter  over  the  original  pnce,  and 
in  addition  to  that  the  Fifth  Louisiana  Levee  district  paid  Maxwell  &  Nicholson 
$3,000  for  drainage.  This  w^as  given  as  a  lump  sum  to  secure  drainage  without 
further  claim  on  either  board  or  me  Government,  the  contractors  taking  all  chances. 
This  sum,  however,  was  not  sufficient  to  secure  drainage,  inasmuch  as  the  bayou 
immediately  behind  the  line  added  materially  to  the  cost.  These  contracts  have 
been  completed. 

*  Arrangement  was  made  under  this  contract  to  repair  the  sliding  mentioned  in  my 
annual  report  of  1899  which  had  occurred  in  the  work  between  stations  4540  and 
4651.  This  was  brought  up  to  grade  and  slope  in  January,  1900,  and  is  still  standing, 
but  it  is  thought  that  the  trouble  may  recur  in  case  the  levee  should  become  saturated 
by  a  high  water. 
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Bid  opened  July  SI,  1899. 

In  Louisiaiia: 

Stations  1303-1363a  (540  R. ).»    Now  complete. 

Compared  with  the  records  of  the  Weather  Bureaa's  Annual  Report  for  1899,  the 
conditions  have  been  favorable  for  work  throughout  the  season.  The  contractors 
have  made  money.  Out  of  a  total  of  65  contracts  by  local  boards,  State  authorities, 
and  the  United  States,  only  two  remain  unfinished. 

The  established  grade  of  the  above  work  is  3  feet  above  the  high  water  of  1897; 
crown,  8  feet;  slopes,  1  on  3. 

CONDITION  OF  LBVBB8  WFTH  KEFERSNGK  TO  1897  HIGH  WATER. 

In  Arkanma. — Arkansas  River  system,  13.88  miles: 

Stations  0  to  655,  12.4  miles  topped  to  2.5  feet  above  1897  hiffh  water. 

Stations  655  to  733,  1.48  miles  new  levee  3  feet  above  1897  hi^h  water. 

Mississippi  River  system,  83,3  miles,  Costello's  Gin  to  Louisiana  State  line: 

55  per  cent  of  line  3  feet  above  1897  high  water. 

31  per  cent  1  to  2  feet  above  1897  high  water. 

14  per  cent  topped  to  3  feet  above  1897  high  water. 

28  per  cent  has  banquette. 

72  per  cent  is  without  banquette. 

In  Louisiana,. — ^Length  of  line  from  Arkansas  State  line  to  Bedford,  La.,  86.8  miles: 

18  per  cent  1.6  feet  above  1897  high  water. 

8  per  cent  2.2  feet  above  1897  hi^h  water. 

12  per  cent  2.6  feet  above  1897  high  water. 
.  4  per  cent  3.6  feet  above  1897  hich  water. 

58  per  cent  3  feet  above  1897  hi^  water. 

73^  per  cent  has  banquette  with  grade  generally  5  feet  below  higK  water  of  1893. 

26}  per  cent  has  no  banquette. 

The  following  work  was  done  under  the  supervision  of  the  United  States,  but  paid 
for  by  the  Tensas  Basin,  Chicot  County,  Desha  County,  and  Red  Fork  Levee  boards: 

Stations  655  to  680  (Arkansas  River)  let  January  16,  1899. 

Stations  680  to  707  (Arkansas  River)  let  August  18,  1899. 

Stations  707  to  738  (Arkansas  River)  let  August  18,  1899.  Part  of  the  cost  of  this 
contract,  amounting  to  $10,182.40,  was  paid  by  the  United  States. 

These  contracts  have  been  completed. 

To  provide  funds  for  the  above  three  contracts,  at  a  joint  meeting  of  the  Red  Fork, 
Desha  County,  Chicot  County,  and  Tensas  Basin  Levee  boards,  a  resolution  was 
passed  appropriating  $11,000  annually  for  three  consecutive  years,  banning  with 
1899.  At  a  subsequent  meeting  of  said  boards  it  was  thought  best  to  apply  the  total 
assessments,  $33,000,  at  once  in  extending  the  levee  across  a  low  depression  to  higher 
ground,  thus  greatly  reducing  the  flood  discharge  between  the  Arkansas  and  Missis- 
sippi River  systems.  This  amount,  $33,000,  and  the  Government  allotment  of 
$10,182.40,  making  a  total  of  $43,182.40,  extended  the  levee  7,800  linear  feet  to  Station 
733.  The  Government  also  topped  the  line  from  Stations  0  to  655  at  a  cost  of  con- 
struction of  $19,329.66. 

In  this  connection  I  wish  to  call  your  attention  to  the  fact  that  the  combined  efforts 
of  the  local  boards  are  not  sufficient  to  close  this  ^p  in  the  near  future.  They  are 
much  encouraged  by  the  Mississippi  River  Commission  being  disposed  to  aid  in  t^is 
work  when  funds  are  available  from  future  allotments.  (See  tabulated  statement  of 
expenditures. ) 

High  water  of  1900. — The  maximum  stage  up  to  this  date  has  been  exceptionally 
low,  the  records  at  Arkansas  City  showing,  on  March  24,  39.2;  at  Greenville,  March 
25,  33.75.  There  are  only  two  records  of  lower  water  at  Arkansas  City  since  1880, 
these  exceptions  being  1889  (June  30),  36.30,  and  1895  (April  1),  32.5;  and  at  Green- 
ville only  two  records  of  lower  water  since  1844,  these  being  in  1889  (July  1),  31.85, 
and  in  1895  (April  1),  27.7. 

^  This  work  was  awarded  to  Ernest  Hyner  at  an  informal  letting,  but  the  contractor 
failing  to  comply  with  the  specifications  in  regard  to  time  of  completion,  and  tiie 
Fifth  Louisiana  levee  district  ajBpreeing  to  pay  the  difference  in  pnce,  68,008  cubic 
yards  were  relet  to  Goff  &  McTighe,  same  costing  $3,461.82. 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y-^RBPOBT  OP  MISSISSIPPI  RIVER  COMMISSION.       4857 

The  TTn^^v^mnm  gauge  readings  are  given  for  1897,  1898,  1899,  and  1900: 


1897. 

1896. 

1899. 

1900. 

Cairo •- 

51.62 

61.75 

61.9 

46.75 

44.54 

52.48 

49.78 
49.11 
61.18 
66.15 
44.85 
49.4 

46.2 

46.8 

48.6 

43 

41.7 

47.8 

89.2 

Helena 

88.1 

ArVf^niuMiCfiy 

89.2 

Greenville ..' 

88.75 

Lake  Providence 

82.96 

Vicksbiug 

88 

Information  r^iarding  seepage,  high- water  protection,  flood  areas,  etc.,  may  be 
obtained  from  18%  report,  there  being  no  additional  data,  as  there  has  been  no  high 
water  so  far  in  1900. 

Relation  ofArkarmas  River  and  Missifigijwi  River  Levee  swfems. — ^The  Arkansas  River 
levees  extend  from  a  point  about  12  mues  below  Pine'^luff  to  a  point  about  13.88 
miles  below  Red  Fork,  making  about  71  miles  of  continuous  levee,  and  having  a  oap 
between  the  present  terminus  and  the  Mississippi  River  system  of  about  6.83  miles. 
The  levees  from  Pine  Bluff  to  Red  Fork  have  been  built  and  maintained  by  the  local 
authorities.  They  are  intended  to  protect  the  country  along  the  southern  bank  of 
tiie  Arkansas  River.  While  the  country  alone  the  entire  length  of  the  line  is  in  a 
high  state  of  cultivation,  very  fertile,  and  well  improved,  the  revenues  derived  for 
levee  purposes  are  very  meaeer,  the  only  levy  for  this  purpose  being  5  mills  on 
realty  in  Jefferson  and  Lincom  and  10  mills  in  Desha  County,  beihjg  annually  about 
ISyOdO  in  Lincoln  County,  which  has  20  miles  of  levee  front  This  sum  is  entirely 
inadequate  for  the  necesKury  improvements  of  the  levees,  and  is  usually  wasted  in 
cases  of  emergency. 

On  a  reconnaissance  of  this  line  it  was  found  that  the  levees  had  generally  been 
very  inadvertently  located,  and  constructed  with  a  very  weak  section,  without  any 
preparation  of  base.  This  was,  of  course,  due  in  part  to  scarcity  of  funds,  which 
would  not  admit  of  any  expenditures  except  for  the  piling  up  of  earth.  In  order  to 
make  this  country  secure  from  such  floods  as  have  been  experienced  in  the  past  it  is 
estimated  that  it  would  be  necessary  to  abandon  about  60  per  cent  of  the  existing 
levee  line,  build  up  on  new  locations,  and  raise  the  entire  system,  with  standard 
section^  about  2  feet  above  the  present  erade,  which  would  be  practically  3  feet  above 
their  highest  known  water,  which  would  require: 

Cubic  yards. 

For  enlargement 451,100 

For  new  levee 1,086,000 

For  muck  ditch,  stump  holes,  etc 322,900 

Total 1,860,000 

This  would  cost  1200,000. 

This  amount,  properly  expended,  would  insure  a  good  and  substantial  levee  system 
from  the  present  terminus  in  Jefferson  County  to  Red  Fork,  in  Desha  County. 

The  13.88  miles  of  levee  from  Red  Fork  down  to  the  present  terminus  have  been 
built  by  the  United  States  (the  local  boards  furnishing  some  funds,  itemized  else- 
where) with  standard  section  without  banquette. 

From  Stations  0  to  655  was  built  in  1894  to  1896  to  grade  of  4}  feet  above  high 
water  of  1893.  From  Stations  655  to  733  was  built  to  the  grade  of  3  feet  above 
high  water  of  1897. 

The  district  below  the  Amos  Bayou  line  is  subject  to  overflow  from  the  water  that 
enters  this  sap  and  flows  around  the  head  of  the  Mississippi  River  system  at  Costello's 
Gin;  and  the  country  above  the  Amos  Bayou  line  is  subject  to  overflow  by  flood 
water  flowing  in  and  backing  up  behind  the  Arkansas  River  levees,  inundating  a 
vast  area  of  fertile,  timbered  soil. 

The  area  subject  to  overflow  from  the  above  cause  can  be  very  materially  reduced 
by  extending  the  Arkansas  River  levees  from  the  present  terminus  to  some  point  on 
GypTCBB  Creek,  or  by  extending  them  to  a  point  on  Cypress  Creek  near  tiie  Boggy 
Bayou  Crossing,  opposite  Station  81  of  the  main  line. 

The  overflow  of  the  lower  part  of  the  district  by  the  flow  around  the  Amos  Bayou 
line  could  be  prevented  by  extending  the  Amos  Bayou  line  to  hish  ground,  some- 
thing^ like  10  miles  from  the  present  terminus.  This  levee  would  average  about  6 
feet  m  height,  and  would  require  about  500,000  cubic  yards.  Or,  it  may  be  entirely 
obviated  by  coimecting  the  Arkansas  River  levees  with  the  MisSisBippi  River  levees 
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It  is  probable,  unless  the  revetment  is  extended  this  season,  that  the  lower  end  of 
the  new  Elton  Loop  will  be  endangered  within  the  next  year  or  two. 

WtUow  Point  (566-576 IL), — ^The  blue  print  of  this  point,  showing  the  location  of 
the  shore  line  from  time  to  time  since  1882  and  the  levee  loops  that  have  been  built 
and  lost  thereby,  gives  an  idea  of  the  enormous  expenditures  that  have  been  virtu- 
ally wasted  in  the  temporary  work.  The  caving  continues  to  such  an  extent  and 
the  levee  is  so  much  enoangered  that  a  new  levee  will  be  absolutely  necessary  this 
season,  and  it  is  proposed  and  recommended,  in  order  to  obtain  something  like  per- 
manency, to  baild  one  of  the  two  lines  indicated  on  the  print. 

Line  A  C  G  (loop  from  Stations  2466  to  2717,  present  nne),  which  is  located  about 
5,000  feet  back  from  the  present  shore  line,  would  probably  stand  for  some  ei^ht  or 
ten  years,  but  there  is  nothing  to  indicate  that  this  caving  will  not  continue  until  this 
point  has  assumed  a  shape  similar  to  that  of  Leland,  Carter's,  and  Ashbrook  necks, 
and  in  that  case  it  would  be  destroyed.  This  line  would  throw  out  about  2,153  acres 
and  would  increase  the  present  line  about  1^  miles.  Estimated  yardage  listed  below, 
line  A  C  D  (short  line  from  Stations  2466  to  2927,  present  line)  would  give  greater 
permanency  and  decrease  the  length  of  the  present  levee  about  4  miles,  but  would 
throw  out  about  4,416  acres  of  Ifmd.  The  nrst  line  will  probably  be  adopted  on 
aocoont  of  local  interests. 

Oabin  Tede  (686  iS. ). —Caving  continues  at  this  point.  Opposite  Station  3560  it  is 
within  750  feet  of  the  levee,  which,  according  to  the  rate  ol  cavine  indicated,  might 
possibly  stand  for  a  couple  of  years  yet;  but  the  safest  plan  would  oe  to  build  a  loop 
this  season  if  possible.  A  proposed  loop,  which  is  recommended,  is  indicated  on  the 
bkie  print  ^    Estimated  ysuda^  listed  below. 

Duckport  (690  R). — The  cavms  along  this  front,  while  it  has  been  general^  has  not 
been  very  rapid,  and  it  is  probawe  that  the  line  indicated  will  not  be  required  this 
season.    Estimated  yardage  listed  below. 

Biggs  {604  H, ). — Caving  continues  in  this  bend  and  is  getting  dangerously  close  to 
the  levee  at  Stations  4397  to  4420,  and  it  is  urgently  necessary  to  construct  a  loop  at 
this  point  this  season.  A  proposed  line  is  indicated  on  the  blue  print, ^  and  some- 
thing approximating  that  location  is  recommended.  Estimated  yardage  is  listed 
below. 

Youngs  Point  to  Palmyra  Lake  (694-6^0  R^. — ^A  survey  has  been  made  from  a  point 
near  Youngs  Point,  Station  4011,  to  New  Cfarthage,  Station  425  of  the  Fourth  dis- 
trict enumeration,  running  practicallv  straight  and  cutting  out  20,554  acres  of  land. 
This  line  is  about  49,200  feet  in  length  and  would  contain  for  levee,  banquette,  muck 
ditch,  and  stump  holes  3,451,336  cubic  yards  and  would  shorten  the  now  existing 
line  of  levee  54,200  feet.  If  such  a  line  could  be  built,  it  would  eliminate  the  dan- 
eers  and  difficulties  of  maintaining  the  levees  along  the  caving  bank  above  Delta 
Point  and  around  the  Bedford  bend  below. 

Table  of  work  probably  required  xuUhin  the  next  three  years. 


Stations. 

Miles  be- 
low Cairo. 

Cubic  yaida  in— 

Total. 

Remarks. 

Lerec. 

Banquette. 

400-486 

fiOO-900 

2047-2130 

2465-2792 

849*-3666 

8788-3777 

4881M472 

427  R 

480^88R.. 
46{M86R.. 

665  R 

685R 

590R 

«0i  R 

285,090 
661.987 
805,948 
1,390,064 
175,018 
78,727 
801,800 

86.600 
81,000 
40,700 
196,600 
17,495 
6,028 
88»700 

821.690 
742,987 
346,643 
1,585,664 
192,513 
83,756 
840,000 

\ For  the  necessities  of  these  see  1899 
/    report. 

Stations  2792-2717,  present  line. 

Stations  8568-3675,  present  line. 

Stations  3777-3763,  present  line. 

StaUons  4472-4466,  present  line. 

Total.... 

8,196,129 

416,023 

8,613,162 

Of  the  above  the  following  is  necessary  the  coming  season: 


StaUons. 

Miles  be- 
low Cairo. 

Cubic  yards  in— 

Total. 

Levee. 

Banquette. 

246^2792 

666  R 

588  R 

604  R 

1,890,064 
176,013 
801,800 

195,600 
17,496 
88,700 

1,685,664 
192,518 
840,000 

8488-«6te;::::::::::::::::::::::::::::::::::::::;:::::: 

4882-4472 

Total 

1.866,882 

261,796 

2,U8,177 

2,118,177  cubic  yards,  at  16  cents  -  9888.906.32. 

1  Omitted. 
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IK  LOUISIANA. 


0-i619 

Bnlargement 

Banquette 

6,871,767 
2,293,836 

18.8 
12 

1,291,892.20 
275,200.32 

0-4619 

Total 

9,165,103 

1,567,092.62 

Average  cost  of  work,  17  cents  per  cubic  yard. 

Ten  per  cent  added  for  contingencies. 

NoTB.— These  two  tables  do  not  include  the  work  required  to  put  the  system  from 
Red  Fork  to  Pine  Bluff,  on  the  Arkansas  River,  to  the  respective  nrades,  which 
work  will  be  necessary  for  the  complete  protection  of  the  Upper  and  Lower  Tendas 
districts. 

SUMMABT. 

Cable  yards. 

Extension  and  enlargement  Arkansas  River  levees ^ 3,980,063 

Arkansas,  main  line 9, 051, 476 

Louisiana 9,166,103 

Total  cubic  yards 22,196,642 

Total  cost $3,763,803.67 

Bench  marks. — This  matter  has  not  received  the  attention  it  deserves.  Stone 
benches  similar  to  those  used  by  the  Mississippi  River  Commission  should  be  placed 
every  5,000  feet  along  the  line  of  the  levees,  at  a  safe  distance  on  the  land  side. 
These  can  be  placed  in  position  for  about  $2.50  each,  and  would  be  of  a  permanent 
character.  It  is  claimea  by  some  that  the  present  line  has  not  a  location  sufficiently 
permanent  to  justify  said  expense,  but  this  is  hardly  true,  inasmuch  as  the  location 
18  no  better,  to  my  mind,  than  it  was  fifteen  years  a^o.  The  benches  could  be  moved 
inland  with  little  expense  where  threatened  by  caving  banks. 

The  marking  of  every  5,000-foot  station,  which  was  first  done  in  Arkansas  and  is 
now  being  generally  aidopted,  by  placing  a  post  4  feet  long  on  the  land-side  slope 
about  3  feet  out  from  the  crown  edge,  numbered  on  opposite  sides  for  convenience  of 
iii£^)ection,  and  especially  for  the  ennneer  officer  in  charge,  who  is  removed  every 
three  or  four  years,  as  well  as  for  the  information  of  contractors  in  looking  over 
advertised  work,  seems  to  be  generally  approved. 

Drainage.— 'ThiB  important  subject  is  referred  to  in  Annual  Report  of  1899.  It  seems 
to  me  that  this  matter  is  of  sufficient  importance  to  warrant  the  taking  up  of  a  section; 
say  20  miles  of  levee,  making  the  necessary  surveys,  and  providing  means  by  which 
a  system  can  be  given  a  practical  trial.  This  would^  with  small  expense,  demonstrate 
the  advisability  of  the  scheme,  and  from  the  data,  if  the  system  be  found  practicable, 
an  estimate  can  be  made  for  the  entire  district.  The  levees  constructea  to  the  last 
grade  established  by  the  Commission  will  so  increase  the  hydrostatic  pressure  during 
an  extreme  flood  of  lon^  duration  that  the  country  will  be  inundated  from  seepage 
for  nearly  or  quite  a  mile  back  from  the  levee.  Tne  benefits  that  a  system  of  drain- 
er would  afford  adjacent  property  would  be  an  inducement  to  the  planters  to  pro- 
vide the  right  of  way,  and  probably  share  the  cost  of  construction.  The  best  planters 
are  thoroughly  in  favor  of  making  an  exhaustive  test  of  an  experimental  section. 

Wave  wash. — ^The  erosive  action  of  the  waves  on  the  slope  of  the  levee  during  heavy 
or  continued  winds  in  time  of  flood  is  a  source  of  great  care  and  expense  and  fre- 
quently of  serious  apprehension  for  the  safety  of  the  levees.  In  fact,  a  few  crevasses 
have  been  attributed  directly  to  this  cause  by  such  eminent  engineers  as  Maj.  William 
Starling,  M.  A.  Soc.  C.  E. 

This  trouble  is  not  experienced  where  the  levees  are  located  through  timber  or 
where  there  is  a  strip  of  brush  or  timber  intervening  between  the  levee  and  the  river. 
A  \&T^  percentage  of  the  levee  line,  however,  is  located  through  fields  that  open  on 
the  nver  and  in  time  of  flood  give  a  clear  expanse  of  water  stretching  away  irom  2 
to  10  miles  subject  to  the  unobstructed  action  of  the  winds.  The  effect  of  wave  wash 
is  most  strongly  felt  on  enlargement  or  new  levees,  such  work  being  usually  sodded 
so  late  in  the  season  that  the  grass  can  not  acquire  a  sufficient  growth  to  protect  the 
exposed  surface,  where  it  is  sometimes  known  in  cases  of  enlargement  to  cut  into 
the  original  slope  of  the  levee  and  remove  all  of  the  new  materiiQ  from  the  point  of 
attack  to  the  crest  of  the  flood  water.  Where  the  waves  attack  the  slope,  which  is 
usually  3  to  1,  they  will  make  a  water  slope  of  probablv  5  or  6  to  1,  which,  runnins 
under  the  lesser  slope  on  diverging  planes,  very  rapioly  increases  the  amount  of 
material  displaced  as  the  action  progresses. 
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Various  methods  of  preventing  wave  wash  have  been  tried,  probably,  by  every 
engineer  who  has  passed  through  a  flood  i)eriod,  among  which  methods  may  lie 
mentioned  the  following:  1.  Placing  a  continuous  strip  of  baling  or  burlap  along 
the  zone  of  the  levee  slope  affected  by  the  waves  and  securing  itDv  pegging  it  to  the 
px)und.  2.  Placing  sheets  of  corrugated  iron,  overlapping  longitudinally.  3.  Build- 
mg  a  bulkhead  of  boards  along  the  front  slope.  4.  Securing  a  floating  boom,  com- 
pcwed  of  logs  chained  together,  along  the  levee.  The  most  general  method  used, 
nowever,  is  to  protect  the  part  of  the  slope  affected  with  bags  filled  with  earth,  placed 
something  after  the  manner  of  shingling  a  roof.  Each  of  these  methods  is  ver;y 
expensive  and  has  its  objectionable  features,  and  where  the  extent  of  the  damage  is 
not  Ukely  to  prove  a  menace  to  the  actual  safety  of  the  levee  it  wonld  probably  be 
better  to  mase  no  expenditures  whatever  for  protection  against  wave  wash,  as  It  is 
decidedly  cheai)er  to  replace  the  material  washed  away  after  the  water  has  subsided. 

The  work  of  restoring  the  slope  and  resodding  should  be  done  aa  soon  after  the 
flood  as  practicable,  in  order  to  allow  the  new  material  all  the  time  poasible  to  settle 
and  the  new  sod  all  the  advantage  of  the  early  season  to  get  well  set  and  obtain  a 
good  growth  before  another  flood. 

The  number  of  linear  feet  of  levees  repaired  and  sodded  during  the  season  amounted 
to  111.000.  Of  this  a  little  less  than  3  per  cent  of  sodding  was  lost  on  account  of  the 
drought. 

I  believe,  and  have  advocated  before,  that  great  good  could  be  done  by  cultivating 
a  growth  of  willows  and  cotton  wood  along  such  exi)osed  fronts  to  brei^  the  force  of 
the  waves.  Both  of  these  plants  are  very  hardy  and  have  a  rapid  growth,  and  it  \b 
probable  that  plowing  a  few  furrows  and  covenng  up  the  live  trunks  of  wiWowa  and 
oottonwoo<l  would  be  sufficient  to  build  up  a  living  breakwater  which  wouEd  be  very 
effective  and  inexpensive  in  future  levee  protection.  Any  recommendation  that  the 
Commission  might  make  in  this  connection  would  receive  consideration  from  the 
local  boards. 

Fcmndation.—The  muck  ditch  is  probably  the  best  method  of  exploring  the  founda- 
tions for  new  levees,  which  can  not  well  receive  too  careful  attention.  The  practice 
of  omitting  the  muck  ditch  in  the  construction  of  levees  through  cultivated  nelds  is, 
in  my  opinion,  not  warrante<l,  inasmuch  as  we  find  logs,  stumps,  etc.,  exposed  along 
the  caving  banks  adjacent  to  cultivated  fields,  far  below  the  surface,  ana  it  is  a  fact 
worth  recording  that  many  of  uh  know  of  old  fields  having  no  surface  evidence  of 
the  existence  of  such  enemies  to  the  effectiveness  of  good  levees  until  the  borrow 
pits  revefid  their  presence;  and  cases  are  likewise  known  where  old  cypress  brakes 
show  up  ten  or  more  stumps  in  a  section  100  feet  in  length  and  150  feet  m  width. 

In  the  process  of  removing  stumps  from  the  levee  K>undation  objectionable  fea- 
tures in  tne  foundation  very  frequently  develop;  in  fact,  when  the  stumps  are  numer- 
ous and  are  grubbed  out  it  affords  a  very  effective  means  of  examining  the  foundation, 
as  the  entire  base  is  virtually  handled  to  a  depth  of  from  3  to  6  feet 

The  method  of  removing  stumps  by  pulling  them  up  with  a  stump  machine  has, 
in  my  opinion,  some  very  objectionable  features.  For  instance,  it  affords  no  means 
of  examining  the  substrata,  and  in  cases  of  small  stumps  and  Uurge  lateral  roots  on 
larger  stumps  there  is  not  a  sufficient  void  to  admit  of  proper  tamping  in  refilling. 
In  fact,  it  IS  a  question  in  my  mind  whether  it  would  not  be  better  to  let  such 
remain  than  to  have  them  removed  when  they  can  not  be  properly  replaced  witii 
earth.  The  stump  puller  is  a  great  labor-saving  device  for  the  contractor  in  clearing 
pits. 

Telefhone.—A  telephone  system  extending  the  entire  length  of  the  district,  con- 
nected with  the  central  offices  at  Vicksburg  and  Greenville,  would  be  an  important 
adjunct  to  the  proper  supervision  of  the  levt»es,  and  especially  durins  flood  periods, 
when  it  might  be  of  vital  importance.  The  Lower  Yazoo  Levee  district  has  the 
advantages  of  such  a  system,  which  has  proven  very  valuable  to  the  service. 

The  advantages  to  be  derived  from  such  a  service  were  so  much  apprec^    -s^&s^sc^:^^ 
T.  G.  Dabney,  chief  engineer  of  the  Yazoo- Mississippi  Delta  Levee  district,  t^^^^^^^ 
failing  to  make  arrangements  with  the  different  telephone  companies  to  cso^^^^J^^^^^ 
line  along  their  front  a  special  act  of  the  legislature  was  obtained  gran-  ^l:^^^^W*^^^ 
Board  the  right  to  construct  a  line  for  themselves,  which  was  subsequently  c::^\^^^S^^^^ 

I  believe  that  this  matter  should  be  taken  up  officially,  in  order  to  nnc^f^k^  >^^^ 
some  plan  can  be  devised  whereby  a  good  telephone  system  can  be  secure3^^ 
district.    I  have  already  discusseci  the  matter  with  the  manager  of  the  CunmZ^I 
Telephone  and  Telegraph  Company,  and   he  is  now  in  correspondence 
different  levee  boards  with  that  object  in  view. 

Public  rodtls. — The  use  of  the  levee  as  a  general  roadway  continues  to  be  a  source 
of  consideral)le  annuyauce  in  Home  localitiok 

At  a  meeting  of  the  Commissiou  April  29,  1899,  a  resolution  was  iMissed  to  the 
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effect  that  no  Government  funds  would  be  allotted  for  the  impTOvement  of  the  levees 
where  they  are  used  as  a  public  highway.  This  has  had  a  very  wholesome  effect  on 
the  levee  boards  as  well  as  on  the  general  public.  Strong  .efforts  are  being  made  by 
the  different  boards  to  provide  for  roads  that  up  to  that  time  had  been  on  the  ban- 
quet. There  are  some  places,  however,  where  it  would  be  impracticable  to  get  a 
new  location  within  a  reasonable  cost;  for  instance,  such  places  aa  the  Fulton  Lake 
Levee,  where  the  swamp  water  stands  along  the  back  slope,  while  the  river  water 
rises  along  the  front.    There  are  many  similar  places  along  the  line  of  the  levee. 

Chief  Engineer  Dabney,  who  might  be  termed  a  r^ular  ''crusader''  against  any 
and  all  depredators'  against  the  levee  interests,  sums  the  matter  up  as  follows: 

''Another  incidental  function  of  the  banquette  is  to  afford  a  place  for  the  public 
road  over  such  ground  as  would  otherwise  be  impracticable  for  such  use.  While 
this  would  appear  to  be  aside  from  the  proper  use  of  the  banquette,  there  is  a  good 
reason  for  it,  and  that  is  that  throughout  most  of  the  ext^it  of  our  levee  line  the 
public  has  a  vested  right  in  the  very  ground  that  is  covered  by  the  banquette,  and  we 
must  either  allow  the  use  of  the  banquette  for  road  purposes  m  such  cases  or  provide 
a  road  elsewhere,  which  latter  alternative  is  in  many  cases  impracticable  with 
reasonable  cost. 

"I  am  disposed  to  r^rd  the  presence  of  roadways  in  close  proximity  to  the  base 
of  the  levee  as  an  unmixed  evil,  and  had  a  purpose  at  one  time  to  enter  a  determined 
crusade  against  it,  but  upon  some  investigation  I  found  that  the  burden  of  providing 
other  roads,  which  would  devolve  upon  the  levee  interests,  would  entail  so  great  a 
cost  as  to  preclude  the  scheme.  I  have  therefore  yielded  to  the  unavoidable  and  con- 
cede part  of  every  banquette  for  use  as  a  roadway,  taking  the  precaution  to  fence  off 
15  feet  of  its  width  next  to  the  levee  slope  and  permitting  the  public  to  use  the 
remaining  25  feet  for  a  roadway.  The  building  and  maintaining  of  the  fence  are  in 
some  cases  done  by  the  local  authorities  as  a  condition  to  concession." 

Major  Dabney  liias,  in  my  opinion,  arrived  at  a  very  good  solution  of  the  matter, 
but  his  district  has  the  aavantage  over  this  one  of  having  banquettes  with  40-foot 
crowns,  where  ours  have  only  20-foot  crowns.  There  are  some  very  good  advantages 
to  be  derived  from  having  public  roads  along  the  line  of  levee.  It  simplifies  and 
facilitates  general  inspection  and  weed  cutting  (which  latter  should  be  done  twice  a 
year),  and,  in  fact,  all  work  pertaining  to  the  construction  and  maintenance  of  the 
levee  system,  and  there  can  be  but  very  little  harm  to  come  from  them,  even  where 
they  are  on  tne  banquette,  except  in  time  of  flood,  when  the  banquette  has  become  satr 
iirated  by  seepage,  and  at  such  time  its  use  as  roadway  should  undoubtedly  be 
discontinued. 

Damage  by  hogs, — Strong  efforts  are  beine  made  generally  by  the  local  authorities 
to  prevent  tne  levees  being  damaged  by  the  rootmg  of  hogs,  and  in  all  instances 
where  they  are  found  on  or  in  close  proximity  to  the  levee  they  are  summarily 
killed,  unless  their  rooting  apparatus  have  been  permanently  disabled. 

Informal  lettings. — ^The  practice  of  letting  contracts  for  levee  construction  without 
requiring  contractor  to  give  bond  to  insure  completion  of  same  within  the  agreed 
time,  which  practice  has  been  pretty  generally  followed  in  this  district  for  the  last 
two  years,  has  not  proven  very  satisfactory.  It  encourages  carelessness  on  the  part 
of  bidders,  and  it  nas  not  infrequently  occurred  that  contractors,  owing  to  sharp 
competition,  would  bid  without  proper  knowledge  of  the  work  at  such  a  low  figure 
that  they  would  afterwards  abandon  the  work  after  the  contract  had  been  awaraed 
to  them,  thus  entailing  upon  the  Government  the  expense  and  delay  of  readvertising 
and  reletting  the  same. 

I  think  the  safest  plan  is  to  require  a  certified  check  with  each  bid  to  insure  the 
execution  of  the  contract,  with  a  good  and  sufficient  bond  that  will  induce  an  honest 
effort  on  the  part  of  the  contractor  to  comply  with  his  contract. 

Resources  of  the  levee  boards. — The  regular  annual  incomes  of  the  levee  boards  for 
levee  purposes  are  as  follows: 

Red  Fork  levee  board  (about) .* $3,600 

Desha  County  levee  board  (about) , 3,600 

Chicot  County  levee  board  (about) 13, 000 

Tensas  Basin  levee  board  (about) 15,300 

Fifth  Louisiana  Levee  district  (about) 138, 000 

Total... 173,300 

In  addition  to  this  there  is  about  a  quarter  of  a  million  from  the  State  at  large 
(Louisiana)  to  be  distributed  among  the  several  districts  in  Louisiana  and  frequently 
to  assist  the  boards  in  Arkansas,  and  the  Tensas  Basin  levee  board  annually  expend 
their  entire  fund  on  the  Arkansas  levees.    The  Louisiana  districts  have  issued  nearly 
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their  limit  of  bonds  authorized.  The  Arkansas  boards  have  no  authoritjr  to  issae 
bonds,  but  have  borrowed  more  or  less  on  their  warrants,  anticipating  future 
revenues. 

Inclosed  in  this  report  will  be  found  a  list  ^  of  expenditures  of  the  Uiiited  States, 
statement  of  work  done  and  funds  expended  bv  the  Desha  County,  Chicot  County, 
Tensas  Basin,  and  Fifth  Louisiana  districts  and  the  State  of  Louisiana,  tables  showing 
cost  of  construction,^  condition  of  work  at  end  of  fiscal  year,^  and  labor  statement. 
Map  of  a  part  of  Arkansas  and  Mississippi  rivers  in  separate  package. 

I  wish  to  thank  the  local  levee  boaros  for  prompt  and  efficient  cooperation,  and 
my  assistants  generally  for  faithful  and  thorough  performance  of  duty. 

Respectfully  submitted.  ' 

E.  C.  ToLLiNGEB,  AssisUmt  Engineer. 

Capt.  Chas.  L.  Potter, 

Corps  of  Engineers  J  U,  S.  A. 


Levee  work  in  Upper  Tcmcu  Levee  district  in  Arkansas,  May  1,  1899,  to  May  1,  1900. 
[£.BEnlargemexit;  T.t»Topping;  B. -Banquette;  N.-^New.] 


StaUoiu. 

Miles 
below 
Cairo. 

Contractor. 

.a  . 

!l 

1 

8 

1 

3*0 

1 

1 

1 

1 

1 
1 
1 

jo 

d 

r 

1 

1 

1 

Kind  Of 
work. 

Cents. 

Ft. 

FL 

0-665 

Ark.R 

J.B.  Lewis 

92,046 

92,046 

03,624 

2,863 

1,596 

40 

69 

21 

11 

150 

T. 

665-680 

Ark.R 

do 

80,731 

80,731 

4,008 

2,072 

1,403 

89 

58 

14.6 

14 

20C 

N. 

680-707 

Ark.R 

Martin  Jennings. 

109,051 

109,051 

5,656 

3,948 

2,593 

28 

42 

20.86 

17 

150 

N. 

707-  738 

Ark  R 

do .7:.. 

71,336 

71,836 
10,931 

2,293 
665 

1,578 
429 

1,188 

45 

63 

13 

1)1 

Iftfl 

K. 

420-484 

427R. 

W.  M.  Bates  «&  Co. 

53,331 

245 

25 

46 

13.6 

14 

200 

E. 

520-606 

429R. 

L.C.Dresbach& 

Bro. 
W.M.  Forrest.... 

64,817 

26,717 

61,027 

663 

449 

40 

60 

17.98 

12 

176 

£. 

606-680 

430R. 

1,883 

1,068 

66 

45 

86 

24 

80 

21 

16 

400 

T. 

630-660 

4S0R. 

J.M.WhitehiU.. 

43,177 

13,277 

682 

406 

266 

33 

50 

12 

12 

176 

E.andB 

906-981 

438R. 

Geo.R.  Lacy 

J.M.WhitehiU.. 

18,541 

5,241 

808 

211 

140 

25 

87 

21.99 

10 

20Q 

E. 

1080-1200 

441R. 

106,712 

23,297 

1,067 

717 

456 

32 

50 

13.99 

12 

175 

E. 

1200-1240 

442  R. 

W.M.Forrest.... 

33,000 

17.90 

12 

175 

E. 

1780-1810 

466  R. 

Robert  Johnsen . 

20,722 

16,416 

774 

606 

286 

32 

57 

11.99 

14 

150 

E. 

1810-1941 

466R. 

J.  v.  Dauffherty. . 
McCadden   & 

155,905 

19,826 

1,631 

1,045 

778 

19 

2516 

17  800 

E. 

1942-2047 

468R. 

83,603 

44,212 

2,035 

l,89fi 

908 

32 

49|14.95 

14  225 

E. 

Roach. 

2562-2740 

488  R. 

J.B.  Lewis 

16,431 

16.431 

992 

666 

419 

25 

89'24.5 

10  175 

T. 

2740-2850 

490  R. 

W.  R.  Lewis  &  Co. 

72,8391  23.001 

1,810 

936 

643 

25 

36 

12.96 

11  200 

K 

2850-9065 

491  R. 

Lewis  &  Robert- 

187,491 

137,491 

6.290 

4,632 

3,012 

30 

46 

18.74 

14  150 

E. 

3065-8100 

496  R. 

W.  M.  Bates  &  Co. 

80,920 

5,887 

862 

288 

166 

25 

36 

14 

17  800 

E. 

3100-8160 

494  R. 

W.M.Bates 

51,123 

13,707 

789 

610 

347 

27 

40 

11 

16i  250 

E. 

3185-3400 

498  R. 

do 

116,213 

116,213 

5,28fl 

3,493 

2,404 

38 

48 

14 

13   160 

E. 

3400-^600 

505R. 

C.  A.  Winter 

71,823 

5,962 

625 

388 

299 

15 

20 

13:626 

15 

800 

E. 

3500-3600 

506R. 

do 

98,030 

61,187 

4,833 

2,86fl 

1,966 

21 

81 

15 

16 

800 

E. 

3600-3700 

508R. 

BenTalley 

92,191 

67,787 

8,286 

2,146 

1,499 

27 

89 

15 

16 

a«, 

E. 

a  1,581  wheelbarrows. 
Respectfully  submitted. 

Greenville,  Miss.,  May  1,  1900, 


b  869  wheelbarrows. 


E.   C.   TOLLINQERj 

United  Stales  Assistant  Engineer. 


^Omitted. 
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Levee  work  in  Upper  Tensas  Levee  district  in  Louisianaf  May  i,  1S99,  to  May  1,  1900. 
[N.aNew;  E.aBnlaigement.] 


Stations. 


Miles 
below 
Cairo. 


Contractor. 


si 


lS0S-1868a 

1679-1725 

2368-2411 

2411-2500 

2500-2601 

2810-2961 

2981-8081 

3081-8118 

8118-8197 

8197-8277 

8S10-8328 


8768-8840 
4507-4540 
4551-4570 
4570-1619 


540  R 
545  R 
662R 
562R 
664R 
574  R 
576  R 
677  R 
579  R 
580R 
5S2R 
5S2R 
591  R 
604R 
604R 
606R 


Ernest  Hyner 

F.L.  Maxwell 

Robert  Nicholson 

L.  Aschaffenbuinr 

W.M.Bates 

J.  H.  McTiffhe 

W.  J.  Bentley  A  Co... 

Geo.  B.  Vaughan 

W.M.Bates 

A.  S.  Coltharp 

Qeo.  B.  Vaugban 

J.  C.  Hodfe 

H.  F.  HocGre 

Maxwell  &  Nicholson 

do 

do , 


185,040186,040 

37,846 

46,426 
41,606 
87,888 
24,664 
87,892 
9,999 


87,846 
46,426 

100,649 
88,670 
96,529 
91,116 
67,067 
83,070 
74,441 
12,604 

121, 179 
50,174 
48,244 
13,062 
78,827 


7,6705, 
1,5201, 
4,0602, 


2,070 
2,650 
1,409 
2.197 


56,88863,255 


81,950 
12,000 
47,220 
50,174 
48,244 
18,062 
42,770 


1.623 
461 
1,787 
1,708 
4,4832; 
1,458 
3,1012, 


8,675 

686 

1,779 

1,105 

1,819 

684 

966 

188 


2,1641,408 
1, 


202 


768 
207 
968 
784 

1,666 
682 

1,598 


Ctt.  Ft. 
13.76  14 
16 


2627.6  I 


38 

28 

36 

89 

77 

42 

42 

68 

49 

64 

29 

1931 

27»0.5 


15.74 
14      I 

9.99, 
18.6  I 

8.94 
17 
11.45 

9.46 
12.5 
12.94 
82 


226   £. 


245 
180 
132 
179 
150 
200 
185 
225 
225 
115 
350 
400 
400 


h  667  wheelbarrows. 


Respectfully  sabmitted. 
Gbeenyillk,  Mi88.,  May  ly  1900. 


E.  0.  TOLLIKQRB, 

United  States  AssisUmt  Engineer. 


Statement  of  work  done  in  the  Upper  Tensas  Levee  (2uM4  in  Arkansas  and  Louisiana  by 
the  Red  Fork,  Desha  Oountyt  Chicot  County,  Tensas  Basin,  and  Fifth  Ixmisiana  levee 
boards  and  the  State  of  Louisiana,  from  May  1,  1899,  to  May  1, 1900. 


WORK  DONE  IN  ARKANSAS. 


Cubic 
yards. 


Cost. 


Stations  665-680,  Arkansas  Rlyer: 

Tensas  Basin  levee  board 

Chicot  County  levee  board , 

Desha  County  levee  board 

Red  Fork  levee  board 

Stations  680-707,  Arkansas  River: 

Tensas  Basin  levee  board 

Chicot  County  levee  board , 

Red  Fork  levee  board 

Stations  707-788,  Arkansas  River: 

Desha  County  levee  board 

Chicot  County  levee  board 

Stations  906-930, 438  R.: 

Desha  County  levee  board 

Stations  345-420,  677-710,  785-798,  798-897, 1040-1080: 

Tensas  Basin  levee  board. 


84,483 
20,691 
6,897 
18,660 


Stotions  2047-2147.468  R.  (topping) : 
Tensas  Basin  levee  boara , 


Chicot  County  levee  board. 
Miscellaneous  expenses  in  Desha  County: 

Desha  County  levee  board 

Tensas  Basin  levee  board  (weed  cutting). 
Miscellaneous  expenses  in  Chicot  County: 

Chicot  County  levee  board 


49,116  : 
14,785  , 
16,179; 

16,384 
23,078 

06,241 

140,808 

9,901 
9,896 


Total 864,664 


$4,M9.98 
8,000.07 
1,000.02 
2,705.98 

9,999.96 
3,000.00 
3,294.10 

2,000.00 
8,000.00 

1,678.20 

28,782.31 

2,437.88 
2,487.18 

1,877.40 
816.80 

4,560.97 


69,574.25 


a  Includes  $520.70  extra  work  and  damages. 
WORK  DONE  IN  LOUISIANA. 


State  and  Fifth  Louisiana  levee  board. 


420,818      900,466.81 
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Statemenl  of  vxjrk  done  in  the  Upper  Teruas  Levee  distrui — ^Continued. 
RECAPITULATION. 


Cubic 
yards. 


RedFork  levee  board 84,839 

-     '      -        ■     •  •  27,622 

68,400 
233,803 
420,818 


Desha  County  levee  board. 

Chicot  County  levee  board 

Tensu  Basin  levee  board 

State  and  Fifth  Louisiana  levee  board. 

Total I    784,882 

In  addition  to  the  above  the  Red  Fork  levee  board  placed  above  Red  Fork I     32, 410 


Cost 


16,000.08 
6,060.e2 
16,988,17 
41,635.43 
60,466.31 


130,040.56 
4,978.58 


Cott  of  work  done  by  the  United  Staler  in  the  Lower  Yazoo  Levee  district  from  188S  to 

May  ly  1900, 


Stations. 


Miles 
below 
Cairo. 


2700-2800 
832<M»60 


41r)(M200 
4400-4600 
200-  300 
400-  500 
600-  GOO 
700-  790 
811-  900 
900-1000 
1000-1100 
1100-1200 
1200-1300 
1300-1400 
1400-1500 
150O-160O 
ieOO-1700 
1700-1800 
1800-1900 
2400-2571 
407iM133 
413»-424:?a 
811-  980 
2108-2200 
2200-2300 
2300-2400 
2400-2500 
2600-2<i(X) 
2600-2700 
2700-2800 
2800-2900 
2900-;i000 
3000-3136 
3220-.'WH 
3600-3800 
3800-4076 
4215-^500 
4500-.'>200 
5200-6400 
WOO-5685 


419  L. 
436  L. 
445  L  . 
459  L. 
476  L. 
483  L  . 
487  L  . 
489  L  . 
492  L  . 

492  L  . 

493  L. 
495  L  . 
495  L  . 
497  L. 

499  L. 

500  L  . 

502  L. 

503  L. 

504  L  . 

505  L. 
527  L  . 

564  L. 
555  L  . 
492  L. 

515  L  . 

516  L  . 

517  L  . 
527  L. 
529  L  . 
5;«)  L  . 
5,'il  L  . 
5.32  L  . 
:>;«  L  . 
5:^5  L . 
:>;«  L  . 

.550  L. 
552  L  . 
558  L. 

565  L. 
573  L  . 
585  L  . 


Contractor. 


Levee  construction  1882  to  May  1. 1899 

Levee  construction  Hay  1, 1899,  to  May  1. 1900: 

McCadden  <&  Roach 

Molntyre  &  Howard 

Arnold  Sl  De  Oaris 

do 

Timothy  Sullivan 

H.  F.  Watkins 

J.H.McTlghe 

T.Mike 

C.  A.  Winter 

John  C  Mclntyre 

J.B.U»wi8 

do , 

T.Mike , 

do 

Robert  Johnsen 

M.McTiRhe 

John  C.  Molntyre , 

Ben  Talley , 

H.F.  Watkins , 

J.  &  A.  Wynn 

J.E.Kerr 

jy  &  Kilpatriok 


Shippey 


B.C.  Bull, jr 

Arnold  <fe  Co 

I do 

I  J.&  A. Wynn 

'  McCadden  <&  Roach. 

L.  C.  Dulaney 

■  Jas.  H.Cary 

C.  A.  Winter 

I  S.C.Bull.lr 

I  Gilchrist  i  Crow.... 

I  L. ('.Dulaney 

,  Stone  <fc  ytanwll 

' do 

Jas.  U.  Cary 

J.tt  A.  Wynn 

L.  C.  Dulaney 

Davis  A  Wood 

S.C.Bull.jr 


Cubic 
yards. 


Cost 


18,949,268  6e,064,025.44 


Total  construction  May  1, 1899,  to  May  1, 1900. . . , 
Total  construction  1882  to  May  1, 1900 


High-water  protection,  repairs,  and  engineering  ex- 
penses 1882  to  May  1, 1899 

High-water  pn)te<'tion,  repairs,  and  engineering  ex- 
penses May  1. 1899,  to  May  1.1900 


Total  high  water  proio<'tion,  repairs  and  engi- 
neering  expenses,  1882  to  May  1, 1900 

Total  cost  1882  to  May  1,1900 


11,112 
12,996 
36,912  , 
23,233  . 
25,467  ; 
18,837  I 
16,326 
47 
16,998 
62,428 
13,154 
30,367 
88,269 
39,483 
85,936 
44,951 
22,853 
44,992 
43.297 
3,496 

**74,'574* 
148,296 
76.331 
56,586 
52,786 
67,328 
107,997 
82,972 
87,451 
67,160 
67,9(>1 
67,989 
100,705 
31.893 
83.3S4 
32.054 
81,481 
58.133 
85,267 
34,882 


6,078.93 
6.806.69 
6,089.61 
4,239.41 
4.5«2.8o 
2,412.37 
2,651.50 
625.82 
3,020.13 
11.864.16 
3, 673.21 
6.498.41 
4,073.11 
4,825.52 
6,036.77 
9.830.61 
4,485.20 
6,825  98 
5.260.15 
1,087.08 
1.435.51 
13,817.81 
26.284.96 
11.442.02 
8.063.36 
7,822.01 
8,684.32 
19.979.45 
12,777.6.S 
14,866.67 
9.486.35 
8,114.54 
9,858.40 
13,836.86 
7,016.46 
8.0l)t.96 
9,29J.66 
7,870.25 
13,961.92 
8,791.30 
5,158.86 


1.840.840 


818.430.07 


15.789.608       2,382,4,55.51 


6  In  last  year's  report  this  was  given  as 

But  there  were  included  liabilities  not  paid, amounting  U> 

Deducting  these  liabilities  paid  this  year  gives 

NoTJE.— All  work  in  this  district  was  completed  prior  to  May  1, 1900. 


370,238.69 
36,438.58 

406,677.17 

2.788,132.68 

12, 100/780.  r.i 

86.7.V>.17 

2.064,026.44 
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Cott  of  work  done  by  the  United  States  in  the  Upper  Tensas  Levee  District  from  188S  to 

May  i,  1900. 


gtatiODB. 


420-484 
520-605 
606-680 
680-660 
906-031 
1060-1200 
120O-124O 
1780-1810 
1810-1941 
194^2047 

2740-2860 
28SO-8066 
8065-8100 
3100^60 
8185-8400 
S40O-3600 
8600-^600 
8600-8700 
0-655 
680-707 
707-788 


1808-1868a 

1679-1725 

2368-2411 

2411-2500 

2500-2601 

2810-2981 

2931-9081 

8081-8118 

3U8-3197 

8197-8277 

382&-3428 

8763-8840 

4607-4540 

4540-4551 

4561^1570 

4551^1570 

45704619 


Miles 
below 
Cairo. 


427R.. 
429R.. 
480R.. 
480R.. 
488  R.. 
441 R.. 
442  R.. 
466R.. 
466R.. 
468R.. 
488R.. 
490R.. 
491  R.. 
496  R.. 
496  R.. 
498R.. 
505R.. 
606R.. 
606R.. 
Ark.R. 

do 

do 


540R. 
545R. 
562R. 
562R. 
564R. 
574  R. 

576  R. 

577  R. 
579  R. 
580R. 
582R. 
591R. 
604R. 
605R. 
605R. 
605R. 
605R. 


Ck)xitractor. 


Levee  construction  1882  to  May  1, 1899 . 


Levee  construction  May  1, 1899,  to  May  1, 1900: 
Arkansas: 

W.M.Bates  4^  Co 

L.  G.  Dresbach  A  Bro 

Wm.  M- Forrest 

J.M.Whltehlll 


Geo.  R.  Lacy 

J.M.Whitehlll 

Wm.  M.  Forrest 

Robert  Johnsen 

J.  V.  Daugher^ 

McCadden  &  Roach  . 

J.B.  Lewis 

W.R.Lewis&Co.... 
Lewis  &  Robertson  . . 
W.M.Bate8&Co.... 
W.M.Bates 

Do 

C.A.  Winter 

Do 

BenTalley 

J.B.  Lewis 

Martin  Jennings 

Do 


Louisiana: 

BmestHyner 

P.L.  Maxwell 

Robert  Nicholson 

L.  Aschaffenbuig 

W.M.Bates 

J.H.McTighe 

W.J.Bentley&Co 

Geo.  B.  Vaughan 

W.M.  Bates 

A.S.Goltharp 

J.C.  Hodge.: 

Harry  F.Hodge 

Maxwell  A  Nicholson 

Arnold,  DeGaris&Co 

J.  8.  McTiffhe  B.  C.  &  I.  L  Co . 

Maxwell  &  Nicholson 

Do 


Cubic 
yards. 


18,282,416 


11,048 
26,700 
1,078 
18,230 


22,688 


16,410 
19,826 
44,212 
16,481 
28,001 

187,491 
5,887 
13,707 

116,213 
5,962 
61,187 
67,787 
92,046 
29,022 
82,875 


746,741 


Total  construction  May  1, 1899,  to  May  1, 1900 . . . 


175^ 
87, 

S: 

87, 
24, 
87, 

«!: 

31, 
47, 
60, 
48, 
10, 


13,082 
83,340 


708,857 
1,460,598 


Cost. 


2«2, 968, 621.61 


2,148.02 

5,602.58 

225.33 

2,188.18 

(C) 

4,809.95 

{d) 

2,484.57 

6,924.32 

7,232.89 

4,025.60 

8,634.77 

18,891.26 
1,174.64 
2,006.87 

16,269.82 
1,774.42 
9,754.05 
9,316.55 

13,929.66 
5,908.72 
4,273.69 


122,070.89 


24,068.00 
6,055.36 

12,767.15 
7,600.94 
6,128.35 
8,261.68 
8,406.81 
1,419.54 

10.586.65 
4,174.99 
6,858.05 
6,492.51 

15,438.06 

7,158.78 

e819.30 

4,055,42 

/9, 151. 88 


133,895.34 
255,965.78 


Total  construction  1882,  to  May  1, 1900 |  19, 738, 014  I    8, 289, 487. 84 

High-water  protection,  repairs,  and  engineering  ex-  I 

gmses  1882,  to  Mav  1,1899 
h- water  protection,  repairs,  and  engineering  ex-  | 


g«ses  1882,  to  Mav  1, 18i 
h- water  protection,  repairs,  f 
penses  May  1, 1899,  to  May  1, 1900. . 


^650,106.91 
55,268.06 


Total  high-water  protection,  repairs,  and  engi- 
neering expenses  1882  to  May  1.  1900 

Total  cost  1882  to  May  1,1900 


705,374.96 


3,944,862.30 


b  Decreased  137,992.50  on  account  of  liabilities  paid  and  included  in  above  amounts. 
c  Finished  by  Desha  Coui<ty,  Levee  Board. 
d  No  work  done.    Same  as  last  report 
e  Payment  on  previous  yardage  reported. 
/Unfinished. 

g  Decreased  $4,280.58  on  account  of  liabilities  paid  and  included  in  amount  charged  to  * 
water  protection,  repairs,  and  engineering  expenses  "  for  year  1900. 


High- 


Digitized  by  VjOOQIC 


B68      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT 
I^inancial  statement, 

ASHBROOK   NBCK. 

ftlance  unexpended  June  30, 1899 $678.  S 

Hotted  during  cuirent  fiscal  year 40, 000.  C 

40  678.  S 

upended  to  June  30, 1900 33i504.J 

Balance  unexpended  June  30, 1900  (in  hand  and  available) 7, 174.  ( 

xpendituree  apportioned: 

Material  for  constraction 16,635.$ 

Labor  on  construction 12, 610. 1 

Cost  and  care  of  plant,  outfit,  and  supplies 10.  J 

Towage  and  steamer  expenses 1, 080.  ( 

Administration  and  office  expenses 825.  \ 

Subsistence 2,342.; 

33,504.1 

mount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1902 90,000.1 

GRKBNVILLR,    MISS. 

alance  unexpended  June  30, 1899 $430. 

Hotted  during  current  fiscal  year 76, 000. 

76,430. 

xpended  to  June  30, 1900 47,673. 

Balance  unexpended  June  30, 1900 28, 757. 

1  Treasury 25,000. 

1  hand 3, 757. 

Available  balance 28, 757. 

xpenditures  apportioned: 

Construction  of  barges 15, 112. 

Material  for  mattress  construction 11, 780. 

Labor  on  construction 11, 524. 

Cost  and  care  of  plant,  outfit,  and  repairs 4, 168. 

Towage  and  steamer  expenses 2,  772. 

Administration  and  office  expenses 1, 607. 

Subsistence 708. 

47, 673. 

mount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1902 '. 60,000. 

LAKB   PROVIDBNCK   REACH. 

alance  unexpended  June  30,  1899 $893. 

Hotted  during  current  fiscal  year 60, 000. 

60  893 

xpended  to  June  30,  1900 60|  87L 

balance  unexpended  June  30,  1900  (in  hand  and  available) 21. 
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Expenditnres  apportioned: 

Material  for  construction $32,803.85 

Labor  on  construction 17, 844. 63 

Cost  and  care  of  plant,  repairs,  and  outfit 1, 527. 23 

Towajge  and  steamer  expenses 1, 733. 05 

Administration  and  office  expenses 1,625.49 

Subsistence 5,337.79 

60, 871. 94 

Amount  that  can  be  profitably  exx)ended  daring  fiscal  year  ending  June 
30,1902 J, 240,000.00 

DELTA    POINT. 

Balance  unexpended  June  30,  1899 , $40,662.51 

Expended  to  June  30, 1900 40,662.51 

Expenditures  apportioned: 

Material  for  construction 23, 857. 88 

Labor  on  construction 9, 618. 95 

Cost  and  care  of  plant,  repairs,  and  outfit 1, 288. 49 

Towage  and  steamer  expenses 2,682.60 

Administration  and  office  expenses 683. 02 

Subsistence 2,531.57 

40, 662. 51 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1902 120,000.00 

LOWBR   YAZOO   LBVBE   DISTRICT. 

Balance  unexpended  June  30, 1899 $107,720.21 

Allotted  during  current  fiscal  year 247,000.00 

354  720. 21 
Expended  to  June  30, 1900 337*171.42 

Balance  unexpended  June  30,  1900 17,548.79 

In  Treasury 12,298.50 

In  hand 5,250.29 

17,548.79 
Amount  covered  by  existing  contracts  and  liabilities 5, 548. 79 

Available  balance  June  30,  1900 12,000.00 

Expenditures  apportioned: 

Levee  construction 300, 309. 97 

Engineering  and  office  expenses,  high-water  protection,  and  repairs.      36, 861. 45 

337,171.42 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1902 300,000.00 

UPPER  TENSAS   LEVEE   DISTRICT. 

Balance  unexpended  June  30,  1899 $141,495.46 

Allotted  during  current  fiscal  year 197,600.00 

339,095.46 
Expended  during  current  fiscal  year 302, 506. 04 

Balance  unexpended  June  30,  1900 36,589.42 
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In  Treasury $29,572.32 

In  hand ., 7,017.10 

36,589.42 

Amount  covered  by  existing  contracts  and  liabilities 10, 000. 00 

Available  balance  June  30,  1900 26,589.42 

Expenditures  apportioned: 

Levee  construction 249, 090. 18 

Engineering  and  office  expenses,  high-water  protection,  and  repairs .  53, 415. 86 

302,506.04 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1902 , 300,000.00 

SURVEYS,   OAUGBB   AND   OBSERVATIONS. 

Allotted  during  fiscal  year  ending  June  30,  1900 $5,000.00 

Expended  during  current  fiscal  year 3, 076. 97 

Balance  unexpended  June  30,  1900  (in  hand  and  available) 1,923. 03 

Expenditures  apportioned: 

Payrolls 2,182.85 

Materialand  stationers 52.06 

Administration  and  office  expense 146. 46 

Subsistence 695.60 

3,076.97 

Amount  that  can  be  profitably  exx)ended  during  fiscal  year  ending  June 

30,  1902 5,000.00 

PLANT. 

Balance  unexpended  June  30,  1899 $1,095.47 

Allotted  during  current  fiscal  year 60,000.00 

61,095.47 

Expended  to  June  30,  1900 58,419.09 

Balance  unexpended  June  30,  1900 2,676.38 

On  hand  and  covered  by  outstanding  liabilities 2, 676. 38 

Expenditures  apportioned: 

Construction  of  bai^ges 28,460.00 

Material  for  repairs,  outfit,  and  supplies 2, 340. 34 

Labor  on  repairs  and  care  of  plant - . . .  22, 246. 11 

Administration  and  office  expense 377. 88 

Subsistence 4,994.76 

58,419.09 

Amount  that  can  be  profitably  exT)ended  during  fiscal  year  ending  June 

30,1902 75,000.00 
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AhstradQf  inffyr^^i  proposals  for  levee  work  in  Lmcer  Yazoo  Levee  disLnct  below  Greenville 
received  and  opened  by  Capt.  H.  C.  Newcomer,  Corps  of  Engineers^  July  18,  1899. 


No. 


Name  of  bidder. 


Station 
2600  to 

2700 
(530  L.). 


J.<feA.Wynii 

John  C.  Mclntyre 
J.B.Lewis...... 

H.F.Watkins 
ThomaABros 
C.  A.  Winter. . . 
W.  M.  Bates . . 

Robt.Johnsen 

McCadden  &  Roach 

Jaa.  H.  Cary 

Ernest  Hyner 
J.  H.  McTlghe 
Gilchrist  &  Crow 
J.  D.  Van  Meter  . 
Chas.  T.  WorthingUm  . . 

8.C.BullJr 

Jno.  G.  Sessions 

Aderholdt  &  Lowrance 
Arnold  <&  Co . 
L.  C.  Dulaney 
Green  Clay... 


Name  of  bidder. 


J.&A.Wyiin 

Stone  &  Stansell 

J.B.Lewis 

C.A.  Winter 

W.M.Bate« 

Robert  Johnsen 

McCadden  <&  Roach 
Jas.  H.  Cary 
Ernest  Hyner 
J.  H.  McTighe 
Gilchrist  &  Crow 
J.D.Van  Meter 
Collins  &  Slocum 
B.C.  Bull,  jr.... 

Jno.  G.  Sessions       

Aderholdt  &  Lowrance 
Arnold  &  Co 
L.  C.  Dulaney 
Green  Clay 


J.&A.Wynn 
Stone  &  Stansell 
C.  A.  Winter 
Robert  Johnsen 
Jas.  H.  Cary 
J.D.Van  Meter. 
S.C.BullJr 
Davis  &  Wood 
L.C.  Dulaney 


Name  of  bidder. 


a  Accepted. 

ri^Hor  lattei^*^^'    ^^'^  ^*^"®  ""**®'  contract  of  L.  c.  Dulaney,  Station  4500  to  4750,  at  contract 
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Abstract  of  informal  propomls  for  levee  work  in  Upper  Tenms  Levee  district  in  Arkan- 
saSj  received  and  opened  by  Capt.  U,  C.  Newcomer  j  Corps  of  Engineers,  July  18, 1899, 


No. 

Name  Of  bidder. 

Station  0 

to  655 
(Ark.R.). 

Station 
£80  to  707 
(Ark.R.). 

Station 
2562  to 

2740 
(488  R.). 

Station 

2850  to 

3065 

(491  R.). 

Station 

3186  to 

3400 

(498  R.). 

4 

Stone  &  Stansell 

-  CenU. 

Oents, 
17 

Cents. 

Oents. 
15 
15.5 
16.4 

Cents. 
15.48 

A 

Johns  McTijrhe                         

17.12 

7 

J.B.Lewis 

a21 
27.99 

17.4 

a24.5 

16.5 

8 

H.F.Watkin8 

11 

C.  A.  Winter i 

17.49 

15 

19.6 

15 

16.25 

1? 

W.M.Bates 

27 

26 



a  14 

14 

McCadden  &  Roach 

18.5 

15 

Jas.H.Cary 

15 

17 

J.H.McTiifhe..*. 

17.25 

?8 

B.  A.  Stephany 

31.99 
25.68 

?6 

C.O.Greenlee 

27 

34.99 

22 

29* 

25 

618.78 
17.99 

15.15 

?7 

J.  H.  Bryan 

15.95 

14.99 

81 

Thomnaon  &  Powell      

15.99 

8« 

Lacy  AWhitehill 

27.5 

20.99 

18.96 

V 

Arnold  &  Co..  .             .■ 

24 

^8 

Lewis  it  Robertson 

a  13. 74 
14.98 

40 

Gao.  B.  Vaiifirhan              .  .         

27.4 

No. 

Name  of  bidder. 

Station 
1679  to 

1725 
(546  R,). 

Station 
2368  to 

2411 
(562  R.). 

Station 
8763  to 

8840 
(591  R.). 

Station 
4507  to 

4540 
(604  R.). 

Station 
4551  to 

4570 
(606  R.). 

Station 
4570  to 

4619 
(605  R.), 

? 

M.McTlghe 

Oents. 

17 

a  16 

Cents. 
38 

Cents. 
14.75 

Cents. 

CenU. 

Cents. 

3 

F.L.Maxwell    

6 

John  8.  McTighe 

88 

35 

35 

10 

J.  Q.  Boney 

14.48 

16 

Ernest  Hyner 

89 

89 

89 

17 

J.H.Mc™he 

28.74 

18 

Maxwell  &  Nicholson 

.  a32 

aSl 

€i90. 5 

19 

Robt  Nicholson 

a27.5 

77 

J.  H.  Bryan 

14.99 
al2.94 

?R 

Harry  F.  Hodge 

1 

79 

Tj.  Aflchaffenbnnzf  ..-...-...t..t...t.. 

16.7 
17.6 
16.4 

29.45 

no 

Alston  &  Doran 

14 

H4 

M.P.Erwin 

B8 

Lewis  &  Robertson 

89.24 

39.24 

39.24 

40 

Geo,  B.  Vanghan 

14.98 

a  Accepted. 

6  Bidder  refused  to  do  the  work. 


Relet  August  18, 1899. 


Abslra^  of  informal  proposals  for  levee  toork  in  Upper  Tensas  Levee  district  in  Louisiunet, 
received  and  opened  oy  Capt,  JOT.  C.  Newcomer,  Corps  of  Engineers,  July  SI,  1899, 


No. 

Name  of  bidder. 

Stations 

1803-1368  a 

(540  R.). 

No. 

Name  of  bidder. 

Stations 

1303-1863 a 

(540  R.). 

1 

M.  P.  Erwin 

Cents. 
16.7 
17.98 
618.75 
17.4 
17.7 

6 
7 
8 
9 
10 

Robt.  Nicholson  &  Co 

Cents, 
17.92 

? 

T.  B.Davis 

John  S.  McTighe 

•     17 

3 

ICrn^tt  TTyner r 

J.  H.  Bryan 

14.44 

4 

McCadden  &  Roach      .           ... 

L.  AschaffenbUTg 

17.65 

5 

Robt.  Johnsen'. 

Herron,  O'Connor  &  McLaughlin. 

17.49 

\ 


^ 

^ 


b  Accepted. 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4873 

A  bstraci  of  informal  proposals  for  levee  work  in  the  Ihper  Tensas  Levee  district  oti  Arkansas 
River f  received  in  response  to  advertisiement  of  July  iS8y  1899,  and  opened  at  IS  o*clock, 
August  IS,  1899,  by  Capt,  H.  C.  Newcomer,  Corps  of  Engineers. 


Ko. 


Name  of  bidder. 


Stations 
680-707 

(13. 5  miles 
below 

Red  Fork). 


Stations 
707-788 

(13. 5  miles 
below 

Red  Fork). 


John  S.  McTlghe . 

J.B.Lewis 

J.  H.  BrvanACo. 
Martin  Jennings. . 


CmU. 


Cents. 
19 
16.4 
16.99 
17 


All  bids  rejected.    Work  let  August  18, 1899. 

«  • 

Abstract  of  informal  proposals  for  levee  work  in  the  Tapper  Tensas  Levee  district  on  Arkansas 
River,  received  in  response  to  advertisement  of  August  14,  1899,  and  opened  at  IS  o^dock 
noon,  August^l8, 1899,  by  Capt,  H,  C,  Newcomer,  Corps  of  Engineers. 


No. 


Nanje  of  bidder. 


Stations 
680-707 

(13.5  miles 
below 

Red  Fork). 


Stations 
707-738 

(13.6  miles 
below    • 

Red  Fork). 


Stone  A  Stansell 

Jno.  S.  &  J.  H.  McTlghe 
Martin  Jennings 


Oenis. 
16.48 
17.6 
a20.S6 


Cents. 
16.48 
16.26 
a  13 


a  Accepted. 

Of  the  total  cost  of  these  two  pieces  of  work,  $10,182.41  paid  by  the  United  States,  the  remainder  by 
tho  local  boards. 


Abstract  of  informal  proposals  for  levee  work  in  Lower  Yazoo  Levee  district,  received  and 
opened  by  Capt,  U,  C,  Newcomer,  Corps  of  Engineers,  September  8, 1899, 


Ko. 


Name  of  bidder. 


Stations 
4183-1188 
(565  L.). 


Stations 
4188-4248  a 

(656  L.). 


QofTA  McTlghe 

J.  H.  Mcfihe 

Sessions  &  Dulaney  . 

J.&A.  Wynn i., 

McCadden  &  Roach. 


Cents. 
25.9 


CenU. 


24.9 


27.4 
31.4 


25 
24.9 


All  bids  rejected.    Work  let  September  22, 1899. 
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Ahstrad  of  informal propomls for  levee  work  in  Lower  Yazoo  Levee  digtricty  received  atd 
opened  by  Capi,  H,  C.  Newcomer^  Corps  of  Engineers,  September  S^,  1899. 


Name  of  bidder. 

Price  per  cubic  yard. 

Stations  4133  to 
4242$ a  (555  L.). 

No. 

Stations 
4188-4188 
(665  L.). 

Stations 

4188-4243a 

(656  L.). 

Price  per 
per  day. 

Will  fur- 
nish. 

1 

MeOadden  &  Roach 

Cefds. 
24.96 

CenU. 
24.96 
22 

16.70 
4.76 
6.76 

64.47 

Tmmt. 
90 

? 

J.  AA.Wynn 

25 

3 

C.  B.  Smith  A  Co 

20 

4 

Sessions  A  Dulaney 

26.76 

24 

80 

h  Accepted. 

List  of  cMsislant  engineers  employed  on  work  of'  river  and  harbor  improvementf  in  charge  oj 
Capt.  Charles  L.  Potter,  Corps  of  Engi7ieers,fram  June  SOj  1899,  to  June  SO,  1900,  in- 
dusire,  under  the  ads  approved  July  1,  1898,  and  March  S,  1899. 


Residence. 

• 

Time  em- 
ployed. 

Compen- 
sation 
per 
month. 

Where  employed. 

Work  on  which  employed. 

Arthur  Hider,  Green- 
Tllle,Miss. 

E.  C.  Toliinger,  Green- 

Montht. 
12 

12 
12 

t250 

.   200 
200 

Greenville,  Miss 

do 

Care  and  repairs  to  plant,  con- 
struction  of  mattiess  and  ma- 
terial barges,  and  repairs  to 
revetment  works. 

Construction  and  repairs  of  leve« 
in  Upper  Tensas  district. 

Construction  and  repairs  of  levees 
in  Lower  Yasoo  district 

ville,  Miss. 
H.St.L.Coppte,  Green- 
ville, Mis. 

do 

Appendix  5. 

Repobt  op  Maj.  Gbo.  McC.  Derby,  Corps  op  Engineers,  on  Operations  in  thi 

Fourth  District. 

United  States  Engineer  Oppice, 

New  Orleans,  La.,  June  i,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the 
Fourth  district,  Mississippi  River  Improvement,  for  the  period  from  June  1,  1899,  to 
June  1,  1900. 

The  Fourth  district,  Mississippi  River  Improvement,  extends  from  Warren  ton,  7} 
miles  below  Vicksburg,  to  the  Head  of  the  JPasses,  about  13  miles  from  the  Gulf  cf 
Mexico,  a  distance  of  452.8  miles  by  river. 

The  works  include  the  improvement  of  the  harbors  at  Natchez  andVidalia,  MissL^ 
sippi  and  Louisiana;  improvements  at  the  junction  of  the  Mississippi,  Red,  and 
Atchafalaya  rivers;  improvement  of  the  harbor  at  New  Orleans,  La. ;  bank  protection 
in  Bondurant  Chute;  bank,  protection  in  Kempe  Bend;  dredging  of  the  bars  in  the 
Mississippi  River  below  Natchez;  and  the  construction,  repair,  and  maintenance  of  i 
portion  oi  the  levee  system  of  the  district 

HARBORS  OP  NATCHEZ  AND  VIDALIA. 

The  project  for  this  work  contemplates  the  construction  of  a  levee  on  or  near  the 
axis  of  Cowpen  Neck,  to  prevent  How  of  water  across  the  neck  during  high  stages  oi 
the  river,  and  the  construction  of  about  16,000  linear  feet  of  bank  revetment  in  Giie^ 
Bend;  estimated  cost,  $541,300.  The  object  of  the  proposed  work  is  to  prevent  the 
formation  of  a  threatened  cut-off  at  Cowpen  Neck,  which  would  cause  the  destruc- 
tion of  the  town  of  Vidalia,  much  injury  to  the  water  front  and  landing  at  Natcbe2< 
and  increased  caving  of  the  banks  for  many  miles  above  and  below,  wiui  consequeot 
destruction  of  expensive  parts  of  the  levee  system. 
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The  amount  expended  upon  this  project  to  June  30, 1899,  was  $268,978.82,  and  there 
remained  a  balance  of  $123,273.22. 

During  the  current  year  two  mattresses  were  sunk  in  each  of  the  intervals  between 
the  spurs  below  No.  3,  and  the  upper  bank  was  paved  to  a  height  of  about  10  feet 
above  ordinary  low  water.  Work  was  suspendea  on  January  30,  1900,  pending  the 
action  of  another  high  water  in  scouring  back  the  upper  part  of  the  bank  to  a  slope 
sufficiently  flat  to  hold  a  pavement.  During  the  year  1,189,765  sqijare  feet  of  mats 
were  constructed  and  towed  from  the  willow  bar  at  Bondurant  and  sunk  upon  the 
bank  at  a  field  cost  of  $0.06565  per  square  foot  The  details  of  the  work  accomplished 
are  fully  described  in  the  appended  report  of  my  assistant,  Mr.  H.  S.  Douglas.  A 
sketch  18  herewith  showing  the  location  of  the  work  done  and  the  rate  of  caving  of 
the  bank. 

The  levee  on  Cownen  Neck  is  still  intact,  but  it  is  probable  that  it  will  be  breached 
by  the  caving  bank  oefore  or  during  the  next  high  water. 

In  this  connection  it  should  be  observed  that  the  revetment  work  in  Giles  Bend  has 
not  yet  reached  the  narrowest  part  of  Cowpen  Neck,  and  that  a  further  appropriation 
is  needed  to  prolong  the  revetment  past  this  narrow  part  of  the  neck;  until  this  is 
done  the  money  already  allotted  witl  have  produced  no  useful  effect 

The  amount  expended  from  June 30, 189-,  to  June  30, 1900,  is  $5,580.67,  distributed 
as  follows: 

Office  expenses  (main  office) $166. 34 

Other  administrative  expenses 971.41 

Construction  of  revetment  (hired  labor) : 

Materials $668.62    ' 

Wages 2,035.38 

Subsistence 768.12 

3,362.12 

Repairs  to  plant 379.37 

Care  of  plant 692.93 

Miscellaneous 8. 50 

Total 5,580.67 

Miyn^y  %ta;tem£fifvb, 

IMPROVING  HARBORS  AT  NATCHEZ   AND  VIDALIA,  MISSISSIPPI   AND  LOUISIANA. 

July  1, 1899,  balance  unexpended $50,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 6,580.67 


July  1,  i960,  balance  unexpended 44,419.33 

July  1,  1900,  outstanding  liabilities '. 718.85 


July  1,  1900,  balance  available 43,700.48 


Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 

Amount  that  can  be  profitablj^  expended  in  fiscal  year  ending  June  30, 1902.  150, 000. 00 , 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

PREVENTION  OF  CUT-OFF  AT  GILES  BEND,    MISS. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $73,273.22,  distributed 
as  follows: 

Office  expenses  (main  office) -^- $1,831.76 

Other  administrative  expenses /. 3,873.76 

Construction  of  revetment  (hired  labor): 

Materials $11,046.16 

Wages 37,865.45 

Subsistence 12,601.09 

: 61,512.70 
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Surveys $876.81 

Repairs  to  plant 1, 291.  78 

Care  of  plant 2,229.78 

New  plant 1,388.98 

Miscellaneous 267.66 

Total..., 73,273.22 

Money  statement. 

July  1,  1899,  balance  unexpended $73,273.22 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of 
June  6,  1900 150,000.00 

223, 273.  22 
June30,  1900,  amount  expended  during  fiscal  year 73,273.22 

July  1,  1900,  balance  unexpended 150,000.00 

JUNCTION   OF  THE  MISSISSIPPI,  RED,  AND   ATCHAFALATA  RIVEBS,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  this  vicinity  which  the  improvements 
are  designed  to  rectify  will  be  found  in  the  Annual  Report  lor  1892.  In  general  terms, 
these  difficulties  consist  in  the  siltins  up  of  Old  River,  the  only  navigable  connectioa 
between  the  Mississippi  and  thp  Rea  and  Atchafalava  rivers. 

The  works  originally  contemplated  had  in  view  the  following  objects: 

To  check  the  enlargement  of  the  Atchafalaya  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  dams  or  sills. 

To  separate  the  Red  from  the  Atchafalaya  during  low  water  and  up  to  a  10-foot 
stage  by  means  of  a  low  dam  at  the  west  end  of  TumbuU  Island,  which  would  deflect 
the  Red  around  the  upper  side  of  the  island. 

To  supply  a  new  outlet  for  the  Red  b^  cutting  a  canal  across  Carrs  Point  and 
obstructing  the  lower  end  of  Upper  Old  River. 

The  Red  would  thus  always  be  a  tributary  of  the  Mississippi  at  low  stages  and  the 
Atchafalaya  an  outlet,  while  the  conditions  at  high  stage  would  remain  about  the 
same  as  they  were  originally. 

The  plan  also  contemplated  maintaining  low- water  navigation  through  Lower  Old 
River,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  above 
system  of  works. 

Owing  to  insufficient  funds,  work  on  all  parts  of  this  project,  except  the  first  and 
last,  has  been  suspended  for  many  years,  and  experience  having  demons^ted  that 
the  channel  in  Ix)wer  Old  River  can  be  kept  open  with  the  dred^  at  moderate 
expense,  even  after  having  been  exposed  to  the  effects  of  extreme  high  water,  it  is 
understood  that  the  improvement  of  the  channel  of  Upper  Old  River  nas  been  def- 
initely abandoned,  narrowing  the  project  to  preventing  the  undue  enlargement  of 
the  Atchafalaya  and  the  mamtenance  of  a  navigable  channel  through  Lower  Old 
River. 

The  usual  annual  examination  was  made  around  the  sill  dams  in  December.  The 
high  water  of  1899  not  having  been  an  extreme  one  and  the  current  at  ordinary  stages 
having  been  principally  from  the  Mississippi  into  the  Atchafalaya,  the  survey  shows 
but  little  scouring  around  the  dams  this  year,  and  on  the  contrary  a  considerable 
deposit  of  sand  above,  below,  and  between  the  dams,  amounting,  however,  to  much 
less  than  the  deposit  which  had  taken  place  before  the  flood  of  1897. 

As  experience  has  shown  that  a  single  extraordinary  high  water  like  that  of  1897 
will  remove  all  this  deposit  and  continue  the  attack  on  the  original  bed  of  the  river 
above  and  below  the  dams,  it  has  been  thought  necessary  to  widen  the  foundation 
mats  above  and  below  each  dam  and  lay  the  foundation  mat  for  a  new  dam  imme- 
diately above  the  existing  upper  dam.  ^  This  work  will  be  undertaken  next  season. 

Owing  to  the  low  stage  of  the  Mississippi  during  the  season,  rather  more  than  the 
usual  amount  of  dredging  became  necessary  in  Old  River.  It  is  estimated  that 
109,000  cubic  yards  of  material  were  dredged  and  deposited  in  the  stream  alongside 
the  cut  made  by  the  dredge.  The  dredge  was  kept  in  Old  River  from  July  29  to 
November  28,  wjien  the  river  rose  to  sucn  a  height  as  to  make  dredging  no  longer 
necessary. 
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A  new  steel  hull  has  been  built  for  the  dredge  Rmn,  and  the  machinery  is  now 
being  transferred  to  it. 

In  compliance  with  a  resolution  of  the  Mississippi  River  Commission,  a  survey  is 
now  being  made  from  Simmsport  to  Red  River  Landing,  repeating  the  cross  sections 
Bounded  in  1894,  with  a  view  to  detecting  any  tendency  to  undue  enlargement  of  the 
channel  of  Lower  Old  River. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $28,424.86,  distributed 
as  follows: 

Office  expenses  (main  office) $1,136.66 

Other  administrative  expenses 708. 20 

Dredging  Old  River  (hired  labor) : 

Materials $1,304.34 

Wages - 3,243.59 

Subsistence 1,218.41 

5,766.34 

Surveys '. 300.00 

Repairs  to  plant 17,949.88 

Care  of  plant 993,55 

New  plant 1,384.39 

Miscellaneous ' 185.84 

Total 28,424.86 

Money  statement, 

IMPBOVING  ATCHAFALAYA  AND  RED  RIVERS,  LOUISIANA. 

July  1,1899,  balance  unexpended..-, ^ $77,312.85 

June  30, 1900,  amount  expended  during  fiscal  year 28,424.86 


July  1, 1900,  balance  unexpended 48,887.99 

July  1, 1900, outstanding  liabilities 1,488.84 


July  1, 1900,  balance  available 47„399. 15 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902 50,000.00 

Submitted  in  compliance  with  requirments  of  sections  2  of  river  and  har- 
bor acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

NEW   ORLEANS  HARBOR. 

The  approved  project  for  the  improvement  of  New  Orleans  Harbor  contemplates 
the  protection  of  the  banks  in  all  of  the  caving  bends  by  means  of  sloping  submeiiged 
spur  dikes,  made  mostly  of  brush  and  st6ne,  resting  upon  wide  foot  mats  and  spaced 
at  intervals  varying  from  400  to  1,600  feet  as  circumstances  may  require,  with  con- 
tinuous mattress  revetment  covering  the  intervals  where  necessary.  The  ultimate 
cost  is  not  estimated. 

At  the  close  of  the  last  working  season  the  work  completed  comprised  about  400 
feet  of  mattress  protection  at  the  head  of  Carrollton  Bend;  two  spur  dikes  in  the 
(ireenville  Bend;  six  spur  dikes  in  the  Gouldsboro  Bend;  in  the  Third  District  Reach 
sixteen  spur  dikes  had  been  completed,  a  continuous  revetment  constructed  between 
Spurs  1  and  2,  and  a  mattress  150  by  200  feet  placed  contiguous  to  the  foundation 
mattress  of  Spurs  2^  3^,  3i'',  4^  and  4J^. 

The  funds  available  June  30, 1899,  amounted  to  $135,515.63,  but  no  work  other  than 
the  making  of  necessary  surveys  and  the  construction  of  barges  was  undertaken 
during  the  year,  as  all  of  the  plant  of  the  district  had  to  be  used  throughout  the  sea- 
son at  Kempe  and  Giles  Bend. 

A  project  for  the  expenditure  of  the  available  balance  was  submitted  April  28, 1900, 
and  the  construction  of  six  spurs  between  Algiers  Point  and  Gouldsboro  has  been 
approved.    Work  will  be  begun  as  soon  as  the  stage  of  the  river  permits. 
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The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $6,800.44,  distributed 
as  follows: 

Oflfice  expenses  (main  office) |0. 81 

Other  administrative  expenses -. 81. 80 

Construction  (hired  labor)  materials .' ^  984.94 

Surveys - 521. 45 

Repairs  to  plant 396.65 

New  plant i : , 4,795.47 

Miscellaneous ». 1 19.32 


Totar ,, 6,800.44 

Money  statement. 

IMFBOVINQ   HABBOB  AT  NEW  OBLBANS,  LA. 

July  1,  1899,  balance  unexpended ^$116,765.63 

June  30,  1900,  amount  expended  during  fiscal  year 6, 800. 44 

July  1,  1900,  balance  unexpended 109,965.19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $6,183.38,  distributed 
as  follows: 

Office  expenses  (main  office) $126. 13 

Other  administrative  expenses 219. 44 

Construction  (hired  labor)  materials 5, 736. 98 

Repairs  to  plant 29. 40 

Care  of  plant ~. 24.30 

New  plant ! 41.38 

MiscelUmeous * '6.75 


Total 6,183.38 

Money  statement. 

IMPBOVING   MISSISSIPPI   BIVBB — ALLOTMENT  FOB  HABBOB  AT  NEW  OBLEANS,  LA. 

July  1,  1899,  balance  unexpended $18,'750.00 

June  30,  1900,  amount  expended  during  fiscal  year 6, 183. 38 

July  1,  1900,  balance  unexpended •. 12,566.62 

July  1,  1900,  outstanding  liabilities 133.04 

July  1,  1900,  balance  available 12,433.58 

BEVETMENT  IN   BONDUBANT  CH17TB. 

An  allotment  of  $10,000  was  made  by  the  Mississippi  River  Commission  June  21, 
1899,  for  constructing  a  revetment  1,600  feet  long  in  Bondurant  Chute,  to  prevent  for 
three  years  the  breaching  of  the  levee  on  the  bank  of  the  chute  in  front  of  Lake 
Bruin.  It  was  intended  to  build  this  revetment  during  the  fall,  when  sufficient  plant 
could  be  spared  from  the  more  urgent  work  at  Kempe  Bend.  Before  this  could  Ihj 
done,  however,  the  river  had  fallen  to  a  low  stage,  and  the  mouth  of  the  chute  waw 

^  Balance  unexpended  July  1,  1899,  as  stated  in  previous  report,  $135,515.63.  In 
this  amount  was  included  $18,750,  which  was  allotted  from  the  appropriation  for 
improving  Mississippi  River  for  harbor  at  New  Orleans,  La.  A  separate  financial 
statement  for  harbor  at  New  Orleans,  La.,  is  submitted. 
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found  to  have  shoaled  so  mach  since  the  previous  year  that  it  was  not  practicahle  to 
reach  the  site  of  the  work  with  baii^. 

On  March  19, 1900,  the  Mississipiji  River  Clommission  made  an  additional  allotment 
for  this  work  and  the  revetment  will  be  constructed  early  in  the  coming  season. 

As  the  river  did  not  reach  a  high  stage,  there  has  been  but  little  caving  in  Bondu- 
rant  Chute  this  year.    The  maximum  recession  of  the  bank  is  reported  as  25  feet. 

Money  statemerd, 

IMPROVING  BONDUItANT  CHUTE,  LOUISIANA. 

June  21,  1899,  amount  allotted  fitom  appropriation,  sundry  civil  act  of 

March  3,  1899 $10,000.00 

March  19, 1900,  amount  allotted  by  resolution  Mississippi  River  Commis- 
sion from  unallotted  bakmce  of  sundry  civil  appropriation  of  March  3, 
1899 10,000.00 

July  1,  1900,  tWance  unexpended 20,000.00 

KEHFE  BBND  REVETMENT. 

An  allotment  of  $180,000  for  Kempe  Bend  revetment  was  made  by  the  Mississippi 
River  Commission  March  9, 1899;  approved  by  the  Secretary  of  War  March  13, 1899. 

This  allotment  was  rendered  necessary  by  the  continued  caving  of  the  bank  in 
Kempe  Bend,  threatening  to  destroy  the  levee  which  crosses  the  Kempe  Swamp  a 
few  miles  below  St.  Joseph,  La.  This  swamj^  is  ver5[  large,  unusually  low,  and  cov- 
ered with  a  dense  growth  of  timber,  so  that  it  is  estimated  that  a  properly  locate 
new  levee  across  or  around  it  would  cost  not  less  than  half  a  million  dollars. 

A  project  for  the  expenditure  of  this  allotment  waa  approved  by  the  Chief  of 
Engineers  May  19,  1899.  It  contemplates  a  continuous  revetment  about  6,000  feet 
long  protecting  that  portion  of  the  bank  which  is  nearest  to  the  levee.  This  length 
of  revetment  will  be  sufficient  to  protect  the  length  of  levee  Which  is  immediately 
threatened,  but  an  additional  allotaient  will  be  necessary  to  prolong  the  revetment 
both  up  and  down  stream  during  the  coming  season.  The  final  cost  of  the  work  has 
not  been  estimated,  as  it  is  not  known  how  far  the  revetment  will  ultimately  have  te 
be  extended. 

Work  was  begun  in  Kempe  Bend  September  21  and  continued  until  February  23, 
1900,  when  the  high  stage  of  the  river  caused  a  suspension  of  operations.  At  that 
date  4,008  linear  feet  of  bank  had  been  revetted. 

The  difficulties  encountered  in  placing  this  revetment  were  exceptional  on  account 
of  the  great  velocity  of  the  current.  Three  steamboats  had  te  be  used  to  put  the 
mattresses  in  place,  work  which  is  ordinarily  done  with  a  single  boat.  The  revet- 
ment has  been  under  severe  strain,  and  the  river  has  scoured  away  its  bed  as  much 
as  20  feet  in  places  beyond  the  edge  of  the  mattress.  A  survey  is  now  being  made 
to  show  the  extent  of  this  scour.  A  recent  inspection  shows  the  bcuik  pavement" 
intact  and  the  revetment  in  apparent  good  order. 

Much  difficulty  has  been  experienced  in  this  district  in  getting  a  reliable  and 
economical  supply  of  ballast  for  sinking  mats.  The  contract  price  of  rock  has  varied 
from  $1.60  to  $2.10  per  ton,  but  deliveries  have  been  so  uncertain  that  it  has  been 
necessary  in  the  general  case  to  make  rock  contracts  a  year  in  advance  and  store  the 
rock  on  the  bank  somewhere  near  the  work  in  order  tnat  it  may  be  available  when 
needed.  When  to  the  contract  price  is  added  the  cost  of  towing  the  rock  to  the 
storage  ^und,  the  cost  of  unloaaii^  it  and  piling  it  on  the  bank,  the  cost  of  again 
loading  it  on  the  barge  and  towing  it  to  the  point  where  it  is  neeeded,  it  is  probable 
that  the  rock  delivered  at  the  work  read^  for  use  is  not  less  than  $2.50  per  ton.  It 
is  difficult  to  tell  the  exact  cost,  because  it  is  not  practicable  to  compute  accurately 
the  cost  of  towing  when  the  towboats  are  not  employed  steadily  but  are  used  also 
for  other  work. 

To  meet  this  difficulty  experiments  were  made  this  season  in  making  an  exceed- 
ingly cheap  grade  of  concrete,  using  the  least  possible  amount  of  Portland  cement  to 
consolidate  sufficiently  well  for  the  purpose  the  sand  and  gravel  which  lie  mixed 
together  on  some  of  the  river  bars  in  the  district. 

About  10,311  tons  of  this  ballast  were  made  during  the  year  at  a  cost  of  $1.63^  per 
ton  on  the  bar.    The  experiment  was  not  entirely  satisfactory,  however,  on  account 
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of  the  exoeBsive  cost  of  subeequently  loading  the  hallagt  aboard  the  ^^^<^y  "wb 
amounted  to  $0.55  per  ton.  It  is  believed  that  improvements  in  v^etnodfi  \ 
appliances  will  be  made  during  the  coming  season  which  will  meet  t^^  dif&co!^ 
developed  last  year.  Mr.  A.  F.  WooUey,  assistant  engineer,  superinterx^Qd  the  m 
ing  of  the  concrete  ballaat,  and  his  report  herewith  describes  m  detaLl  the  meth 
useil  and  the  results  obtained. 

The  economy  to  be  expected  from  the  use  of  concrete  is  not  limited,  to  the  ad? 
tage  in  the  first  cost  of  the  material  as  compared  with  rock,  but  is  mox-e  appai^m 
the  fact  that  a  much  less  quantity  can  be  made  to  serve  the  parpoee,  ]^MUticuJarli 
paving  the  upper  bank. 

Several  types  of  upper  bank  pavement  were  experimented  with  ok3  a  Imp  «_. 
thip  year,  ana  some  of  them  give  promise  of  great  economy  and  efiBcienc^     '^""^ 
with  the  usual  rock  pavement.  ^-^ 

The  details  of  the  work  at  Kempe  Bend  are  fully  set  forth  in  the 
rep()rt  of  Mr.  H.  S.  Douglas,  assistant  engineer.  ^-^^'^^^ 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $^w^  /^ 
tributed  as  follows:  ^^^^r^ 

OflBce  expenses  (main  office) 

Other  administrative  expenses 

Construction  of  revetment  (hired  labor):  ^^-^    ^ 

Materials $45, 677.  m 

Wages 66,080.06 

Subsistence 26,631.69 


■i^-.    .,"- *J!. 


Surveys 1,725 

Repairs  to  plant 1, 721 

Care  of  plant ^ 2, 383 

New  plant 5,927 

Miscellaneous / 625 

Total 162,783 

Money  statement. 

IMPBOVING   KKMPB  BBND,  LA. 

March  9,  1899,  amount  allotted  from  appropriation,  sundry  civil  act  of 
March  3,  1899 $180,000 

June,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of  June 
«,1900 150,000 

330  000 
June  30,  1900,  amount  expended  during  fiscal  year, 162*,  783 

July  1,  1900,  balance  unexpended I57  2I6 

July  1,  1900,  outstanding  liabilities "$7i.*46        ' 

July  1,  1900,  amount  covered  by  uncompleted  contracts 5, 975. 00 

— •—      6,046 

July  1,  1900,  balance  available 161  170 

DBEDOING  BARS  BELOW  NATCHEZ. 

The  bars  in  the  Mississippi  River  at  Natchez  Island,  Fords,  Torras  and  Tun 
caused  no  serious  difficulty  to  navigation  during  low  water  this  season.  *  No  dreds 
was  necessary,  and  none  was  done.  '  *^ 

PLANT. 

# 
All  of  the  plant  of  the  district  is  in  good  condition,  and  is  now  undenminiy  1 
usual  annual  repairs  preparatory  to  next  season's  work.  «^5"ing 

Two  new  ban^es,  paid  for  by  the  Quartermaster's  Department  of  the  United  Sta 
Army,  were  received  during  the  year  to  take  the  place  of  baives  16  and  28  wh 
were  transferred  during  the  Spanish  war.    Six  others  are  now  building  and*  will 
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delivered  in  a  few  weeks,  and  bids  for  the  construction  of  four  more  were  opened 
Ma^  26.  The  new  steel  towboat  Gen.  John  Ne^trUm^  built  to  replace  the  Osceda,  was 
delivered  and  accepted  early  in  the  year,  and  a  new  steel  tugboat  was  purchased,  and 
has  been  named  the  Gen,  A.  A.  Humphreys. 

The  plant  of  the  Fourth  district  has  always  been  comparatively  small,  having  been 
constructed  and  maintained  from  the  appropriations  made  from  time  to  time  for  the 
two  harbors  in  the  district  and  the  Red  and  Atcha&ilaya  rivers.  It  has,  however,  now 
become  necessary  to  so  increase  the  plant  that  extensive  revetment  work  may  be 
carried  on  at  two  different  localities  at  the  same  time,  as  there  are  five  such  pieces  of 
work  to  be  done  in  the  district  at  present. 

Further  details  as  to  the  care  and  maintenance  of  the  plant  will  be  found  in  the 
report  of  Mr.  H.  S.  Douglas,  assistant  engineer,  herewith. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $61,702.10,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $1, 075. 27 

Other  administrative  expenses 2, 494. 19 

New  plant 38,407.90 

Repairs  (hired  labor): 

Materials $11,016.63 

Wages 6,001.22 

Subsistence '.         480.24 

17,497.99 

Care  of  plant 2,152.07 

Miscellaneous 74.68 

Total 61,702.10 

Money  statement. 

VJJLJUT. 

July  1, 1899,  balance  unexpended $78,112.73 

June  27, 1900,  amount  allotted  from  appropriation,  sundry  dvil  act  of  June 
6,  1900 25,000.00 

103,112.73 
June  30, 1900,  amount  expended  during  fiscal  year 61,702.10 

July  1, 1900,  balance  unexpended 41,410.63 

July  1,  1900,  outstanding  liabilities $fi,541.07 

July  1,  1900,  amoimt  covered  by  uncompleted  contracts 15, 280. 00 

21,821.07 

July  1, 1900,  balance  available 19,589.56 

8UBVXYS,   QAUaBB,   AND  OBSERVATIONS. 

Surveys  have  been  made  at  Aimers  Point,  Southport,  Oouldsboro,  the  Third  Dis- 
trict Reach,  Kempe  Bend,  Giles  Bend,  and  from  Simmesport  to  Red  River  Landing. 

The  gauge  at  Barbres  Landing,  at  the  junction  of  the  Red  and  Atchafalaya  rivers, 
has  been  maintained  as  heretofore. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $5,000,  distributed 
as  follows: 

Office  expenses  (main  office) $193.22 

Other  administratfve  expenses 474.20 

Field  work  and  drafting: 

Materials $196.97 

Wages 2,865.44 

SubfiiBtenoe 987.47 

4,049.88 

EKG  1900 306 
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EepaiiB  to  plant 1181.05 

Care  of  plant 3.00 

New  plant 08.05 

Total 6,000.00 

Money  statement. 

SUBVETB,  OAUanS,  AND  OBSEBVATIOMB. 

July  1,1899,  balance  unexpended 15,000.00 

June  27, 19()0,  amount  allotted  from  appropriation  sundry  civil  act  of  June 
6,1900 5,000.00 


10,000.x 
June  80, 1900,  amount  expended  during  fiflcal  year 5,000.00 

July  1, 1900,  balance  unexpended 5,000.00 

July  1, 1900,  outstanding  liabilitiee 91.36 

July  1, 1900,  balance  available 4,908.64 

LEVBBB. 

For  work  connected  with  levee  construction  and  maintenance  the  district  is  sub 
divided  into  seven  levee  districts,  as  follows: 

The  Lower  Tensas  Levee  district,  right  bank,  which  extends  from  the  upper  limits 
of  the  Fourth  district,  opposite  Warrenton,  to  the  mouth  of  Bed  River.  In  this  dis- 
trict the  levee  system  is  continuous  from  tJie  upper  end  to  a  point  5  miles  below 
Fairview  Landing,  131.6  miles  by  river,  leaving  about  26  miles  unprotected. 

The  Atchafalaya  Levee  district,  right  bank»  which  extends  from  the  mouth  of  Red 
River  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district 

The  Lafourche  Levee  district  right  bank^  extends  from  the  head  of  Bayou  La- 
fourche to  New  Orleans.  The  distance  by  nver  is  78  miles  and  the  levee  system  is 
continuous. 

The  Barataria  Levee  district,  right  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  82  J  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
71.6  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  resolution  of  the  Missis- 
sippi River  Commission,  November  19,  1894.  which  extends  from  the  moutii  of  the 
Yazoo  River  to  Baton  Rouge,  238.5  miles  hy  river.  There  are  as  yet  no  levees  in 
this  district  except  a  few  detached  lengths  built  by  private  parties. 

The  Pontchartrain  Levee  district,  left  bank,  which  extends  from  Baton  Rouge  to 
New  Orleans,  123.5  miles.    The  levees  are  continuous. 

The  Lake  Boi^e  Levee  district,  left  bank,  which  extends  from  New  Orleans  to 
the  Head  of  the  Fasses,  91  miles.  The  levee  system  at  present  only  extends  to  Fort 
St  Philip,  covering  70  miles  of  the  river. 

The  funds  available  for  levee  construction  in  this  district  June  30,  1899,  amounted 
to  1803,697.96. 

The  construction  and  maintenance  of  an  effective  levee  system  is  an  undertaking 
of  such  vast  magnitude  that  it  is  only  financiallv  practicable  on  condition  of  great 
economy  in  the  expenditure  of  the  available  funds.  The  following  table  shows  now 
the  cost  of  levee  building  has  varied  in  this  district  during  recent  years: 
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Year. 

Cable 
yardage. 

CoPtper 
cubic 
yard. 

1890 i 

896.000 
1,410.000 

908.000 
2,142.000 
8,689,000 
8,414.000 
4.668,000 
1,776,000 
8,89'aOOO 
2,466,000 

Omte. 
19.8 

1891    

21.2 

1892 

17.8 

189S 

21.2 

1894 , 

16.0 

1896 

12,8 

1896 

10.8 

1897 , 

10.99 

1898 

14.12 

1399 

18.6 

The  past  year  has  been  a  fatvorable  one  for  levee  building,  rainy  weather  and  the 
presence  of  yellow  fever  along  the  river  having  interfered  but  little  with  the  prc^eas 
of  the  work.  On  the  other  hand  prices  have  been  high,  partly  on  account  of  the 
increased  height  of  the  levees  and  partly  on  account  of  the  general  rise  in  the  price  of 
labor  and  materials  which  has  taken  place  throughout  the  country. 

Efforts  toward  the  introduction  of^  machinery  for  levee  building  have  been  con- 
tinued during  the  year,  two  such  machines  being  now  at  work  under  contract;  fair 
progress  has  been  made,  but  the  work  can  hardly  be  said  to  have  gotten  beyond  the 
ex|NBrimental  stage  as  yet 

The  highest  gauge  reading  reached  by  the  river  this  vear  was  38  feet  at  Vicksbui^g; 
no  high-water  protection  work  has  been  necessary,  so  that  it  has  been  possible  to  save 
and  apply  to  the  permanent  improvement  of  the  levee  line  aU  of  the  funds  reserved 
for  high-water  emeroencies. 

The  following  table  showd  approximately  the  condition  of  the  levee  line  on  the 
completion  of  mis  year's  contracts: 

Leoee  dittridi. 


Lower 
Tenfltf. 

Atcha- 
falaya. 

La- 
fourche. 

Pontchar- 
train. 

Bara- 
taria. 

Lake 
Borgne. 

Above  high  water  of  1897— 

Leastnanl  foot 

MUa. 
22.64 
18.47 
18.96 
74.92 

MUn. 

1.46 

12.81 

16.46 

99.16 

MUa. 
0.08 
6.96 
21.66 
68.81 

MiUB. 
87.64 
86.68 
16.46 
86.00 

JfOa. 
10.95 
83.64 
12.78 
14.51 

MUes. 
22  17 

From  1  to  2  feet 

18  11 

From  2  to  8  feet 

18  07 

More  than  8  feet 

18  31 

Itotal 

129.89 

128.  S7 

82.02 

126.67 

71.78 

71  66 

The  banquets  called  for  by  the  standard  cross  section  have  as  yet  only  been  con- 
structed in  a  few  of  the  most  uigent  cases. 

No  work  has  been  done  in  the  Homochitto  Levee  district,  there  having  been  no 
funds  available. 

The  details  of  the  work  accomplished  during  the  year  in  the  other  districts  are 
given  in  the  following  tables: 

Fourth  dittrict  leoees,  1899-1900. 

LOWER  TENSAS  LEVEE  DISTRIGT. 


No. 

Nameofleree. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Lencthof 

axis  of 

river 

ooyered. 

Grade  of 
levee 
above 
highest 
known 
water. 

XyergTeen-Bondurant: 
Section  1 

688 

638 
688 
686 
638 
688 
638 
638 

B. 
R. 
R. 
R. 
R. 
R. 
R. 

lEiael  R.  Bobbitt 

619 
600 
600 
600 
400 
400 
400 
400 

880 
422 
890 
415 
820 
836 
826 
841 

8.0 

Section  2 

do 

8.0 

Section  8 

do 

8.0 

Section  4 

do 

8.0 

Section  6 

do 

do 

do 

do 

8.0 

Section  6 

8.0 

Section  7 

8.0 

Section  8. •.«.•.••• 

8.0 
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Fourth  district  levees,  lS99-1900-<k>ndaaed. 
LOWER  TENSA8  LBVSB  DISTRICT— Ckmtiniied. 


No 

Name  of  leyee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
ofUne. 

Length  of 

irfsof 

river 

covered. 

Grade  Of 
levee 
above 

highest 
known 
water. 

9 

Eyergreen  Bondnrant: 
Section  9 

688 
638 
639 
639 
639 
639 
639 
639 
689 
689 
689 
689 
639 
689 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
689 
680 
639 
639 
639 
639 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
642 
642 
642 
642 
642 
642 
642 
642 

642 
642 
642 
642 
643 
643 
643 
643 
643 
643 
643 

650 
650 
660 
660 

679 
679 
679 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 

l8iaelR.Bobbitt 

400 
400 
400 
400 
600 
000 
600 
600 
600 
600 
600 
600 
600 
600 
500 
400 
400 
500 
400 
600 
600 
600 
400 
400 
300 
400 
800 
300 
300 
300 
800 
300 
800 
200 
800 
800 
300 
400 
600 
600 
600 
600 
600 
500 
400 
400 
700 
800 
700 
800 
800 
700 
600 
200 

400 
600 

600 

600 

700 

1,000 

1,200 

800 

700 

700 

1,148 

600 
600 
600 
682 

1,697 
1,700 

iaso 

809 
829 
841 
802 
411 
488 
418 
514 
«4 
466 
442 
488 
860 
817 
848 
270 
818 
271 
888 

FseL 
8.0 

10 

Section  10 

do 

8.0 

11 

Section  11 

do 

8.0 

1? 

Section  12 

do    

8  0 

18 

Section  18 

Ludan  Bland 

8.0 

14 

Section  14 

do 

8.0 

1ft 

Section  16 

do 

8.0 

16 

Section  16 

do 

8.0 

17 

Section  17 

do 

8.C/ 

18 

SectionlS 

do 

8.0 

19 

Section  19 

Israel  R.  Bobbitt 

8.0 

70 

Section  20 

.      .do 

8.0 

?1 

Section  21 

do 

8.0 

?? 

Section  22 

do 

8.0 

?1< 

Section  28 

do 

8.0 

?4 

Section  24 

do 

8  0 

?fi 

Section  26 

do 

8.0 
8.0 

?fi 

Section  26 

do 

?7 

Section  27 

do 

8.0 

?8 

Section  28 

do 

8  0 

?9 

Section  29 

do 

8.0 

SO 

Section  80 

do 

5  0 

SI 

Section  81 

Hel^aaon  BrothexB . : 

72 
216 
146 
276 
268 
260 
286 
288 
288 
821 
278 
185 
824 
286 
260 
811 
190 
196 
210 
196 
860 
276 
271 
289 
486 
516 
648 
666 
785 
640 
628 
199 

850 
898 
628 
640 
619 
870 
1,066 
806 
668 
6(57 
888 

695 
660 
668 
624 

1.500 
1.700 
2,200 

6.0 
6  0 

a? 

Section  82 

83 

Section  83 

do 

5.0 

84 

Section  34 

do 

5.1 

85 

Section  85 

do    .          .       . 

5.1 
.  5.1 

8n 

Section  36 

do 

87 

Sections? 

Batt  O'Brien 

6.1 

88 

Section  38 

do 

5,2 

89 

Section  39 

do 

6.2 

40 

Section  40 

do 

6.2 

41 

Section  41 

do 

6.2 

4? 

Section  42 

do 

6.8 

48 

Section  43 

Herman  P.Garblsh 

do 

6  3 

44 

Section  44 

5.8 

45 

Section  46 

do 

6.3 

46 

Section  46 

do 

6.4 

47 

Section  47 

do 

5.4 

48 

Section  48 

do 

5.4 

49 

Section  49 

H.  J.  liOonam .... 

3 

50 

Section  60 

do 

8. 

51 

Section  61 

do 

8. 

5? 

Section  62 

do 

8. 

58 

Section  53 

do 

8  1 

54 

Section  64 

do 

8.1 

55 

Section  66 

Clark  A  Reagfan .  . 

8.1 

56 

Section  66 

do ." 

3.1 

57 

Section  67 

do 

8.2 

58 

Section  68 

do 

8.2 

59 

Section  69 

do 

8.2 

60 

Section  60 

do 

8.2 

61 

Section  61 

Helffason  Bros 

8.2 

6? 

Catfish  Bayou  Dike 
Evei^reen-Bondurant: 
Section  63 

8.2 

68 

do 

8.2 

64 

Section  64 

do 

8.2 

65 

Section  66 

do 

8  2 

66 

Section  66 

do 

8.2 

67 

Section  67 

do 

8.2 

68 

Section  68 

James  R.  Marlow 

8.2 

69 

Section  69 

do 

8.2 

70 

Section  70 

do 

8.2 

71 

Section  71 

do 

8.2 

7? 

Section  72 

do 

8.2 

78 

Section  78 

do 

8.2 

74 

Minnehaha: 

Section  1 

Theo.A.Helga8on 

.  ...do 

2.8 

75 

6ection2 

2.6 

76 

Sections 

do 

2.9 

77 

Sectlon4 

do 

8.2 

78 

Aquaaco: 

Sectionl 

Jamefi  R.  Marlow 

6.4 

79 

Section  2 

do 

5.4 

ao 

Sections 

do 

6i4 
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Fourth  district  levees,  1899-1900— Contmued, 
JXyWSR  TENSAS  LEVEB  DISTRICT-Oontiniied. 


No. 

Name  of  levee. 

Miles 
helow 
Cairo. 

Bank. 

Ck)ntractor. 

Length 
of  line. 

Length  of 
axis  of 
river 

Gmde  of 
levee 
above 
highest 
known 
water. 

R1 

Esperanza: 

Section  18 

7U 
711 

724 
724 
?24 
724 
724 
724 
724 
724 
724 

726 
726 

726 

R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R 

R. 
R. 

R. 

HelgasonBros 

1,200 
1,400 

996 

1,400 

1,200 

1,100 

770 

600 

600 

900 

1,000 

1,100 
1,000 

2,800 

6,518 
7,184 

900 

1,400 

1,200 

1,000 

700 

600 

600 

900 

400 

1,038 
911 

2,500 

FbcL 
6 

8? 

Section  19 

6 

fffi 

Ashley: 

Section  1 

Jno.  Scott  &  Sons 

3 

84 

Section  4       

do 

8 

85 

Section  6 

do 

8 

86 

Section  6 

do 

8 

87 

Section  7 

do 

8 

88 

Section  8 

do 

8 

89 

Section  9 

do 

8 

90 

Section  10 

do 

3 

91 

Section  11 

do 

8 

97 

Glasscock,  lot  3: 

Sectionl 

LoonamA  St.  John 

do 

8 

98 

Section2 

3 

94 

Ashley-Fairvie  w : 

Sections 

D.P.Lyles 

8 

Fourth  district  levees,  1899-1900, 
JJOyrSSR  TENSAS  LEVEE  DISTRICT. 


Name  of  levee. 

Section. 

New  or 
enlarge- 
ment. 

Average 
height- 

Date  of  con- 
tract 

No. 

p 

5 

1 
3 

& 

> 

S 

r 

r 

Work  com- 
pleted. 

1 

Evergreen-Bondurant: 
Section  1 

Ft. 
8 
8 
8 
8 
8 
8 

I 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

3tol 
3tol 
3tol 
3tol 
3tol 
8tol 
3tol 
8tol 
8tol 
8tol 

StOT 

3tol 
8tol 
3tol 
8tol 
8tol 
8tol 
8tol 
Stol 
8tol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

New.... 

Feet, 

Feet, 

18 

13 

13.4 

13.4 

13.6 

13.6 

14 

14 

13.8 

13.5 

13.6 

13.5 

13.4 

13.3 

13.3 

13.3 

13.3 

13.3 

13.4 

13.8 

14 

14.4 

16 

15.1 

16.2 

16.4 

16.6 

16.8 

18.7 

13.1 

14.5 

15.6 

15.9 

16 

16.1 

17.2 

July  13,1899 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

July  26,1899 

do 

do 

do 

do 

do 

Feb.  22,1900 
Do. 

? 

Section  2 

....do... 

8 

Section  3 

....do... 

Do. 

4 

Section  4 

....do... 

Do. 

5 

Section  5 

....do... 

Do. 

8 

Section  6 

....do... 

Do. 

7 

Section  7 

....do... 

Mar.    3,1900 

8 

Section  8 

....do... 

Do. 

9 

Section  9 

....do... 

Do. 

10 

Section  10     

..-.do... 

Do. 

n 

Section  11 

....do... 

Do. 

1? 

Section  12     

....do... 

Do. 

18 

Section  13 

....do... 
....do... 
....do... 
.-..do... 
-.-.do... 

Mar.  19,1900 

14 

Section  14 

Feb.  17,1900 

15 

Section  15 

Do. 

18 

Section  16 

Nov.  18,1899 

17 

Section  17 

Oct.     4, 1899 

18 

Section  18 

....do... 

Sept.  21, 1899 

19 

Section  19 

....do... 

Sept  12, 1K99 
Aug.  80,1899 
Oct    12,1899 

20 

Section  20 

....do... 
....do... 

21 

Section  21 

n 

Section  22 

....do... 
do... 

Nov.    2,1899 

28 

Section  23     

Nov.  23, 1899 
Oct     6,1899 
Oct    12,1899 
Nov.  28,1899 
Do. 

24 

Section  24 

....do... 

?5 

Section  25 

do... 

9ft 

Section  26 

....do... 
....do... 
....do... 

77 

Section  27 

98 

Section  28 

Cot  18,1899 
Oct  6,1899 
Aug.  80.1899 
Nov.  17.1899 

?9 

Section  29 

....do... 

80 

Section  80 

....do... 
....do... 

81 

Section  81 

t2 

'Section  32 

....do... 

Do. 

88 

Section  33 

....do... 

Do. 

u 

Section  84 

....do... 

Do. 

15 

Section  85 

....do... 

Do. 

St 

8eotion86 

:::;dS::: 

d£ 
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Fburih  dittrui  leoees,  1899-1900— Con^ued, 
LOWER  TENSAS  LEVEE  DISTRICT— Continiied. 


Name  of  leyee. 

Section. 

New  or 
enlarge- 
ment 

Ayerage 
height 

Date  of  con- 
tract 

No. 

1 

1 

1 

•a 

2 

o   . 

< 

Work  com- 
pleted. 

87 

Eyeiigreen-Bonduiant— 
Continued. 
Section  37 

Ft, 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8tol 
8tol 
8tol 
8tol 
8tol 
8tol 
3tol 
3tol 
8tol 
3tol 
8tol 
Stol 
8tol 
8tol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 

Stol 
8tol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

stol 
3tol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

New.... 

Fed, 

Fed, 

17.5 

18.1 

18.  S 

17.8 

17.6 

17.7 

17.5 

17.2 

17.1 

15.7 

14.2 

14.2 

14.1 

12 

18 

13.5 

14.7 

14.5 

11.5 

10.8 

10.8 

10.8 

10.6 

10.6 

11.9 

20.2 

14.8 
12.3 
10.9 
11    . 
10.7 
10.6 
10.5 
11.9 
12.6 
12.8 
10.1 

12.9 
18.2 
12 
11.4 

14.6 

14.7 
18.5 

16.9 
15.6 

11.6 
9.4 
10.8 
10.8 
ILl 
12.7 
14 
18.1 
11.8 

U.6 

12.4 

14 

July  26,1899 

.....do 

.....do 

.....do 

.....do 

do 

July  18,  1899 

do 

.....ao 

do 

do 

.....do 

..50 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

July  12,1899 

Sept  29, 1899 

July  12,1899 

do....... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sept  29,1899 

do 

do 

do 

Apr.  18,1899 

do 

.....do 

Oct   81,1899 
do 

Oct     8,1898 

~.do 

do 

do 

do 

do 

do 

^...do 

do 

Not.  28,1899 

.....do 

Oct  26,1896 

Jan.  16,1900 
Do. 

88 

Section  38 

....do... 

89 

Section  39 

....do... 

Do. 

4m 

Section  40 

....do... 

Do. 

41 

Section  41 

....do... 

Do. 

42 

Section  42 

....do... 

Do. 

43 

Section  43 

....do... 

Jan.  26,1900 
Do. 

44 

Section  44     

....do... 

45 

Section  45 

....do... 

Do. 

4li 

Section  46 

....do... 

Do. 

47 

Section  47 

....do... 

Do. 

48 

Section  48 

....do... 

Do. 

49 

Section  49 

....do... 

Sept  20, 1899 
Oct     5,1899 
Oct    15,1899 

»} 

Section  50 

....do... 

h\ 

Section  51 

....do... 

hf 

Section  52 

....do... 

Nov.    9,1899 

K^ 

Section  53 

....do... 
....do... 

Jan.  22,1900 

M 

Section  54 

Do. 

IW 

Section  56 

....do... 
....do... 
....do... 
....do... 

Not.  18,1899 

M 

Section  56 

Not.    7, 1899 

57 

Section  57 

Not.    1, 18i)9 

58 

Section  58 

Oct    12,1899 
Do. 

69 

Section  69 

....do... 

flO 

Section  60 

....do... 

Sept    4,1899 

61 

Section  61 

....do... 

Not.  12,1899 

62 
63 

Catfish  Bayou  Dike 
Section  63     

....do... 
....do... 

Oct   31,1899 

Not.  12,1899 
Aug.  81,1899 
Aug.  80, 1899 

64 

Section  64 

....do... 

65 

Section  65 

....do... 

66 

Section  66 

....do... 

Oct    10,1899 

67 

Section  67 

....do... 

Do. 

r8 

Section  68 

....do... 

Oct   81,1899 

69 

Section  69 

....do... 

Oct     2,1899 

70 

Section  70 

....do... 

Sept    9.1809 

71 

Section  71 

....do... 

Jan.    7, 1900 

Tt 

Section  72 

....do... 
....do... 

Nov.    8,1899 
Sept  8O]  1899 

78 

Section  73 

74 

Minnehaha: 

Section  1 

....do... 

Jan.  24,1889 

75 

Section  2 

....do... 

Do. 

76 

Section  3 

....do... 

Jan.  25,1900 

77 

Section  4 

....do... 

Enlarge- 
ment. 
....do... 
....do... 

....do... 
....do... 

New.... 

2 

2.8 
1.9 

8.7 
8.9 

Feb.  13,1900 

78 

Aquasco: 

Section  1 

July  29,1899 

79 

Section  2 

Jan.  22,1900 

80 

Sections 

July  20,1899 

81 

Bsperanza: 

Section  18 

Feb.  28,1900 

82 

Section  19 

Feb.  21,1900 

88 

Ashley: 

Sectlonl 

Section  4 

July  20,1899 

84 

....do... 
....do... 
....do... 
....do... 

May  20,1899 

85 

Sections 

Mar.    1,1899 

86 

Section  6  , 

Feb.  28,1899 

87 

Section  7  * 

May  20,1899 

88 

Sections 

-...do... 
....do... 

July  20k  1899 

89 

Section  9 

Do. 

90 

Section  10 

....do... 

Do. 

91 

Section  11 

OlasBCock,  lot  8: 

Section  1 

....do... 

May  20,1899 
Mar.    8^1900 

9? 

ment 
....do... 

-...do... 

L8 
1.6 
2.8 

98 

Section  2.1 

Mar.  22;1800 

94 

Aahley-Fairview: 

Sectlon.6 ..... 

Feb.  20^1900 

Digitized  by  VjOOQIC 
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Fotxrih  didria  levees^  1899-1900— Coniimied. 
LOWER  TENSAS  LEVEE  DISTRICT— Continued. 


1 

Eyergreen  Bondorant: 
Section  1 

? 

Section  2 

8 

Section  8 

4 

Section  4 

5 

Section  5 

6 

Section  6 

7 

Section  7 •.. 

8 

Section  8 

9 

Section  9 

10 

Section  10 

n 

Section  11 

1? 

Section  12 

18 

Section  13 

14 

Section  14 

15 

Section  15 

16 

Section  18 

17 

Section  17 

18 

Section  is 

19 

Section  VJ 

90 

Section  20 

7\ 

Section  21 

?? 

Section  22 

•>8 

Section  23 

?4 

Section  24 

?5 

Section  25 

?!6 

Section  2(5 

?7 

Section  27 

9A 

Section  28 

79 

Section  29 

80 

Section  80 ...i.. 

81 

Section  81 

8? 

Section  32 

88 

Section  33 

34 
85 

Sectional 

Section  35 

86 

Section  86 

87 

Sections? 

88 

Section  38 

89 

Section  39 

40 
41 
4? 

Section  40 ^ 

Section  41 _ 

Section  42 , 

48 

Section  43 

44 

Section  44 

45 

Section  45 

46 

Section  4G 

47 

Section  47 

48 

Section  4S  ...1 

49 

50 

Section  49 

Section  50 

51 

Section  51 

52 
58 

Section  52 

Section  5:i 

54 
55 

Section  51 ^ 

Section  ^uy 

56 

Section  56 

57 

Section  57 

58 

Section  5H 

59 

Section  69 

60 

Section  60 

61 

Section  61 

62 
68 

Catfish  Bayou  Dilie. 
Evergreen-Bond  urant: 
Section  63 

64 

Section  64 

65 

Section  65 

66 

Section  66 

67 

Section  67 

68 

Sectioned 

69 

Section  69 

70 

Section  70 

71 

Section  71 

7? 

Section  72 

78 

Section  78 

Oubicyards, 
12,978.16 
13,294.85 
14,149.01 
14,302.52 
11,358.77 
11,989.58 
11,489.81 
11,903.58 
11,602.41 
10,901.72 
10,777.57 
10,440.06 
18,064.90 
14,889.63 
11,786.09 
14,066.72 
11,618.67 
18,099.31 
11,655.96 
12,364.82 
12,942.70 
14,469.60 
14,589.68 
11,862.76 
11,560.42 
14,635.56 
12,488.70 
15,762.27 
14.066.64 
18,281.70 
11,156.86 
12,441.38 
10,417.88 
13,600.00 
10,821.42 
11,808.66 
12,478.84 
13,359.83 
12,390.00 
12,181.89 
13,118.60 
9,120.74 
12,293.66 
12,437.60 
12,463.06 
13,283.24 
13,416.18 
14,670.87 
13,214.67 
11,083.90 
12,688.27 
13,003.16 
11,607.06 
.12» 989.08 
11,548.22 
11,274.81 
11,345.11 
12,432.70 
12,051.86 
12,515.52 
9,821.13 
14,826.82 

11.807.99 
11,031.24 
10,366.16 
10,319.61 
11,329.21 
16,310.92 
16,546.18 
16,682.76 
14,968.48 
14,926.69 
16,088.60 


Genu. 
16.20 
16.20 
16.20 
16.20 
16.20 
16.20 
16.70 
16.70 
16.70 
16.70 
16.70 
16.70 
16.19 
15.19 
15.19 
16.19 
16.19 
16.19 
16.60 
16.60 
16.60 
16.50 
16.50 
16.50 
16.50 
16.50 
16.60 
16.60 
16.60 
16.50 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
22.00 
22.00 
22.00 
22.00 

.22.00 
22.00 
24.76 
24.76 
24.76 
24.76 
24.76 
24.75 
14.60 

.14.50 
14.50 
14.50 
14.50 
14.50 
18.00 
18.00 
13.00 
13.00 
13.00 
13.00 
14.95 
17.60 

14.95 
14.95 
14.95 
14.96 
14.95 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 


$2,101.68 
2,153.76 
2,292.14 
2,817.01 
1,889.31 
1,934.21 
1,918.80 
1,967.90 
1,920.90 
1,820.59 
1,799.86 
1,748.49 
1,984.66 
2,186.78 
1,790.31 
2,186.72 
1,748.93 
1,989.78 
1,923.28 
2,040.20 
2,135.66 
2,887.48 
2,399.05 
1,957.36 
1,905.82 
2,414.87 
2,059.81 
2,599.13 
2,820.98 
2,188.28 
2,231.87 
2,488.28 
2,083.68 
2,704.00 
2,064.28 
2,361.78 
2,745.84 
2,939.16 
2,844.60 
2,680.02 
2,884.99 
2,006.56 
8,042.66 
8,078.31 
8,084.61 
.8,287.60 

.3,820.24 
8,606.29 
1,916.11 
1,607.16 
1,818.05 
1,886.46 
1,668.62 

.1,883.41 
1,601.27 
1,465.78 
1,474.86 
1,616.25 
1,566.74 
1,627.02 
1,468.26 
2,694.48 

1,766.80 
1,649.17 
1,549.74 
1,542.78 
1,698.72 
1,975.11 
2,134.46 
2,006.31 
1,930.94 
1,925.64 
1,989.38 


FBeL 

FeeL 

F^eL 

8,166 

3,846 

8,246 

3,345 

8,688 

3,451 

8,538 

8,780 

8,624 

8,730 

8,960 

3,830 

3,960 

4,060 

5,880 

4,060 

4,165 

4,087 

4,166 

4,211 

4,183 

4,211 

4,334 

4,377 

4,384 

4,500 

4,412 

4,600 

4,646 

4,677 

4,645 

4,735 

4,686 

4,736 

4,768 

4,746 

4,768 

4,816 

4,796 

4,815 

4,951 

4,878 

4,951 

4,968 

4,959 

4,958 

6,019 

4,983 

5,019 

6,028 

6,026 

5,023 

6,100 

6,095 

5,081 

6,219 

5,145 

6,081 

6,100 

6,095 

6,219 

5,428 

6,328 

5,428 

6,700 

6,659 

6,700 

6,980 

6,845 

6,980 

6,250 

6,U0 

6,250 

6,565 
'6^849 

6,412 

6,565 

6,702 

6,849 

7,136 

6,987 

7,136 

7,660 

7,347 

7,550 

8,110 

7,825 

8,110 

8,606 

8.802 

8,605 

8.800 

8,657 

8,800 

9,170 

8,980 

9,170 

9,400 

9,290 

9400 

9,660 

9,520 

9,660 

9,716 

9,687 

9,715 

9,805 

9,755 

9,805 

9,886 

9,850 

9,885 

9,900 

9,897 

9,900 

9,981 

9,935 

10,040 

10,100 

10,065 

10,040 

.10,100 

10,066 

10,100 

10,120 

10,106 

10,120 

10,820 

10,225 

10,820 

10,866 

10,337 

10,328 

10,866 

10,841 

10,260 

.10,328 

10,284 

9,880 

10,250 

10,070 

9,475 

.   9,880 

9,672 

8,950 

9,475 

9,217 

8,570 

.   8,960 

8,755 

8,100 

8,570 

6,840 

7,746 

.8,100 

7,927 

7,816 

7,746 

7,580 

7,UB6 

.7,315 

7,245 

6,800 

7,166 

6,987 

6,284 

6,800 

6,537 

6,028 

6,284 

6,158 

5,860 

6,022 

6,946 

6,860 

6,860 

6,782 

5,716 

6,800 

6.752 

MS 

5,800 

6,790 

6,770 

6,880 

5,820 

6,880 

6,006 

6,937 

6,006 

6,200 

6,107 

6,000 

6,200 

6,105 

6,240 

6,000 

5,625 

4,350 

6.240 

4,781 

8,160 

4,350 

8,764 

2,885 

8,160 

2,741 

2,100 

2,835 

2,221 

1,690 

2,100 

1,849 

1'^ 

1,590 

1,480 

686 

1,285 

969 

Caving. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do.. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do 
Do. 
Do. 
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Fourth  district  levees,  lS99-1900—ConiamiedL 
LOWER  TENSA8  LBYEB  DISTRICT-Continaed. 


No. 

Name  of  leree. 

Total  yard- 
age paid 
for. 

Price 

per 

cubic 

yard. 

Total  cost 

Distance  from  center  of 
levee  to  river  bank. 

Nataieot 
bank. 

Least 

Greatest 

Ayerage. 

74 

Minnehaha: 

Sectionl 

13,656.56* 
13,476.22 
18,771.74 
11,355.42 

13,189.16 
18,549.17 
13,501.67 

21,130.76 
19,668.61 

17,999.66 
20,005.56 
19,771.94 
19,100.89 
16,174.26 
16,499.02 
16,371.83 
17,884.32 
18,162.49 

12,488.23 
10,860.44 

26,094.86 

OmU. 
12.73 
12.73 
12.78 
12.78 

11.99 
11.99 
11.99 

19.70 
19.70 

1L86 
11.86 
U.86 
U.86 
n.86 
11.36 
U.36 
11.86 
11.86 

20.00 
20.00 

14.60 

€1,788.36 
1,716.62 
1,768.14 
1,446.64 

1,676.39 
1,624.64 
1,618.84 

4,162.76 
8,868.96 

2,044.74 
2,272.64 
2,246.09 
2,169.86 
1,837.39 
1,874.29 
1,859.84 
2,031.66 
2,063.26 

2,487.66 
2,070.09 

8»970.22 

Dxt. 
3,843 
8.829 
8,748 
8.666 

1,980 
1,960 
1,600 

8,009 
8;461 

2,200 
3,230 
3,870 
3,966 
4,181 
8^986 
8,384 
2,466 
i;466 

1,670 
1,668 

1,078 

JFbet 
4,000 
8,943 
8,829 
8,748 

2,640 
1,980 
i;980 

12,025 
12,026 

2,486 
3,870 
3,966 
4,226 
4,222 
4,181 
3.985 
8,384 
2,466 

1,890 
1,670 

1,666 

Fed. 
8,076 
8,881 
3,798 
8,701 

2,810 
1^980 
i;740 

10^012 
10,242 

2,247 
8,646 
8,922 
4,090 
4.208 
4,086 
3,679 
2,914 
1,964 

1,786 
1,612 

1.8e 

Da 

7S 

Sectlon2 

Do. 

76 

Sections 

Do. 

77 

8ection4 

Do. 

78 

Aqua^co: 

Sectionl 

Da 

79 

Section  2 

Da 

no 

Sections 

Da 

81 

Bsperanza: 

Section  18 

Do 

87 

Section  19 

Do. 

88 

Ashley: 

Section  1 

Do. 

84 

Section  4 

Do. 

86 

Section  6 

Do. 

86 

Section  6 

Do. 

87 

Section  7 

Do. 

88 

Section  8 

Do. 

89 

Section  9 

Do. 

90 

Section  10 

Do. 

91 

Sectionll 

Da 

9? 

Glasscock,  lot  3: 

Sectionl 

Do. 

98 

8ectlon2 

Do. 

94 

ABhley-Fairview: 

Section6 

Da 

LOWER  TENSAS  LEVEE  DISTRICT  (UNOOMPLBTED  LEVEES). 

Na 

Name  of  leyee. 

MUes 
below 
Cairo. 

Bank. 

Gontiactar. 

Length 
of  line. 

Length 
of  axis 
of  riyer 
covered. 

Grade  of 
levee 
above 
highest 
known 
water. 

Stockridge: 

Sectionl ........... 

669 
669 
669 
669 

7U 
711 
7U 
711 
718 
71« 

724 

726 

R,- 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 

R. 

R. 

Clark  A  Reagan 

JFbet 
1,629 
1,400 
1,400 

ilsoo 

800 

1,200 
1,200 

8,100 

3,674 

FBd, 

1,000 

800 

1,400 

1,300 

700 
900 
700 
700 
900 
900 

8,100 

2.W4 

S.0 

Section  2 

do 1.... 

8.0 

Sections 

do 

8.0 

Section4 

do 

8.0 

Bsperansa: 

Section  1 

Batt  O'Brien 

6.8 

Section  2 

do 

6.8 

Section  3 

do 

6.8 

Section  4 

do 

6.8 

Section  16 

Helgason  Broflx  ..-x...  . 

6.8 

10 

Section  17 

6.8 

11 

Glasscock,  lot  1: 

Sections  1-8 

Glasscock,  lot  2: 

Sections  l-« 

Batt  O'Brien 

8.0 

17 

do 

8.0 
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Fburth  dubrid  levea,  1399-1900— Conihmed. 
LOWEB  TEN8A8  LEVEB  DISTRICT  (UNCOMPLETED  LEVEES)--Contini2ed. 


Name  of  levee. 

Section. 

New  or 
enlarge- 

Average  height 

Date  of 
contract 

• 

No. 

I4md 

slope. 

Biver 
slope. 

Above 

old 

levee. 

Above 
ground 
surface. 

Total 
yardage. 

1 

Stockiidge: 

Section  1 

FBd. 
8 

8 
8 
8 

8 
8 
8 
8 

8 
8 

8 
8 

Stol 

8tol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 

Enlarge- 
ment 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 

....do... 
....do... 

....do... 
....do... 

FBd. 
8.0 

8.0 
S.0 
8.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 

2.5 
2.5 

Fed. 
12 

12.0 
18.0 
15.0 

16.2 
18.0 
17.8 
17.7 

16.0 
15.0 

14.0 
15.4 

1898. 
July  28 

....do... 
....do... 
....do... 

Oct     8 
....do... 
....do... 
....do... 
1889. 

Oct   81 
....do... 

1900. 
Mar.  29 

May  15 

OuMcydM, 
15,189.47 

14,590.84 

Section  2 

Sections 

15,685.40 

Section  4 

14,619.66 

14,699.98 
15,765.02 

Esperanza: 

Section  1 

Section   2 

Section  3 

14,810.06 

Section  4 

14,628.12 

9 

Section  16 

19,278.22 
18,848.06 

24,898.46 
26,772.88 

10 

Section  17 

11 
12 

01aaBoook,lotl: 

Sectionfll-« 

Olancock,  lot  2: 

Section*  1-8 

No 

Name  of  levee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
leyee  to  river  bank. 

Natnreof 
bank. 

Condition  of  contract 

Least 

Great- 
est 

Average. 

Stockbrldge: 

Section  1 

Cents. 
18.00 
18.00 
18.00 
13.00 

19.90 
19.90 
19.90 
19.90 
19.70 
19.70 

16.80 

18.80 

FBeL 
6,000 
5,000 
1,700 
2,100 

2,600 
8,000 
8,200 
i;640 
4,000 
8,000 

1,800 

2,000 

FeeL 
5,000 
4,600 
1,700 
2,100 

2,600 
8,000 
8,400 
1796 
8,000 
2,700 

1.700 

1.800 

Fed. 
5,500 
4,800 
1700 
2,100 

2,600 
8,000 
8,800 
1,710 
8,600 
2;860 

1,750 

1,900 

Caving 

do 

do 

do 

Stationary.. 

do 

do 

Stationaiyii 
do^ 

100  per  cent  in  place. 
87  per  cent  in  place. 
Nothing  done. 
60  per  cent  in  place. 

Nothing  done. 
Do. 

Section  2 

Section  8 

Section  4 

Esperanza: 

Section    1 

Section   2 

Section   3 

Do. 

Seciion    i 

Section  1*5 

6  per  cent  in  place. 
99  per  cent  in  place. 
24  per  cent  in  place. 

40  per  cent  in  place. 

10 

Section  17 

11 
12 

Glasscock,  lot  1: 

Sections  1-8 

Qlas8COck,lot2: 

3ecUonal-« 

Caving 
do 
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4892      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

Fourth  diBtrid  Uvees,  i^P-iOW— Continued. 
▲TCHAFALATA  LEVEE  DISTRICT— Gontlnaed. 


No. 


Name  of  levee. 


Total  yard- 

a^repald 

for. 


Price 
per 
cubic 
yard. 


Total  coat 


Distance  from  center  oi 
levee  to  river  bank. 


Least.  Greatest.  Average, 


Katun 
bani 


Watson: 

Section  1... 

Section  2... 

Sections.. 

Section  4.. 
Bnguoi: 

Section  1.. 

Section  2. . 

Sections.. 
Nina: 

Section  fi.. 

Section  8.. 
HermitAge: 

Section  1 . . 

Section  2.. 

Section  ;*>.. 
Barroza: 

Section  0. . 

Section  4 . . 

Section  ft.. 

Section  6.. 

Section  11. 


Sec«onl2 

Section  1:5 

Section  II 

Homet^ti'ad: 

Section  1 

Section  2 

Sections 

Sectlon4 

Section.*) 

Port  Allen: 

Sectionl 

Section.') 

Beaulleu-AiUoDio: 

Sectionl 

8ectlon2 

Sections 

Cinclare: 

Sectionl 

Section  2 

Sections 

Section4 

Sections 

Brusly: 

Section  1 

6ection2 

Sections 

Section4 

Sections 

Missouri: 

8ection2 

Sections 

Section4 

St  Delphin.'i 

Sectionl 

Section'2 

Sections 

Section  4 

Australia: 

Sectionl 

8ection2 


11,899.10 
10.147.90 
11,624.82 
10,150.80 

10,807.24 
9,781.88 
11,612.60 

16.810.89 
19,008.66 

12,966.14 
18,609.97 
12,748.78 

14,270.28 
16,606.47 
16,462.61 
18,786.19 
8,664.13 

16,871.74 
16,767.66 
10.986.76 

18.280.82 
18,761.87 
18,987.87 
12,953.94 
12,906.68 

10,218.60 
12,838.26 

15,767.62 
15,457.84 
15,888.62 

18,644.16 
12,499.15 
12.450.50 
12,097.26 
18,422.27 

18.665.69 
13,548.95 
13,610.07 
13,152.87 
13.96L99 

16,832.99 
16.a')7.86 
15,868.88 

11,608.87 
12,017.21 
11,740.40 
12.868.81 

18,649.96 
12,798.17 


OerUa. 
ia25 
13.25 
13.25 
18.25 

12.00 
12.00 
12.00 

16.26 
16.26 

19.00 
19.00 
19.00 

22.60 
22.60 
22.50 
22.50 
14.00 

14.00 
14.00 
14.00 

18.95 
18.95 
18.96 
18.95 
18.96 

18.80 
14.20 

10.97 
10.97 
10.97 

12.87 
12.87 
12.87 
12.87 
12.87 

14.00 
14.00 
14.00 
14.00 
14.00 

14.50 
14.50 
14.50 

16.25 
16.26 
16.25 
16.26 

10.97 
10.97 


11,610.89 
1,344.60 
1,540.29 
1,844.92 

1.236.87 
1,173.82 
1,893.51 

2,781.77 
8,088.80 

2,468.38 
2,566.89 
2,422.27 

8,210.81 
8,488.78 
8,476.81 
8,090.64 
512.98 

2,152.04 
2.207.47 
1,531.15 

1,&^.61 
1,919.78 
1,951.31 
1,807.07 
1,800.47 

1.859.06 
1,822.82 

1,729.70 
1,695.78 
1,742.96 

1,756.00 
1,608.64 
1,602.88 
1,666.92 
1,727.45 

1,918.18 
1,896.85 
1,905.41 
1,841.40 
1,964.68 

2,868.28 
2,226.89 
2,800.99 

1,885.80 
1,952.80 
1,907.88 
2,089.48 

1,486.48 
1,408.41 


aoo 

810 
810 
220 

290 
260 
210 

680 
1.820 

2,400 
2,180 
2,180 

880 
840 
820 
650 
1,060 

760 
760 
840 

240 
240 
280 
240 
260 

270 
190 

480 
600 
120 

200 
200 
160 
200 
820 


180 
140 
200 
800 

260 
450 
200 

180 
870 
430 
640 

160 


320 
820 
810 
810 

290 
290 
260 

1,000 
1,600 

2.450 
2,780 
2,800 

1,010 
890 
840 
840 

1,100 

1,100 
1,100 
1,100 


887 
296 
295 

270 
250 

600 
540 
180 

200 
210 
200 
820 
820 

880 
280 
200 
825 
826 

460 
635 
640 

870 
430 
540 
570 

660 
660 


FeeL 
300 
815 
810 


290 
270 
240 

750 
1,500 

2,425 
2,500 
2,200 

900 
870 
830 
800 
1,100 

1,000 
1,000 
1,000 

250 
260 
800 
270 
290 

270 
220 

540 
680 
160 

200 
200 
190 
260 
820 

800 
280 
160 
800 
810 

400 
600 
600 

800 
400 
480 
5G0 


Makii 

Do 
Do 
Do 

DC 
DC 
Dc 

D< 
Cavil 

D< 
D< 
D< 

D< 
I)^ 
D. 
I> 
D 

D 

D 
D 

D 
I) 

II 
11 

IJ 

r 

Waa 

Mali 
I 
I 

I 
I 
I 
I 
I 

I 

Stat 

] 

] 

Waj 

Ca^ 

1 


880     Wa 

400  ] 
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Fburih  dittnel  levees,  1899-1900 — Contiiiiied* 
ATCHAVALAYA  LKVSB  DIBTBICT  (UNOOMPUrnBCD  laBV  I 


Nameof  lerae. 

PiiM 

per 

cable 

yard. 

Distance  from  center  of 
leyee  to  lirer  bank. 

UrtLtOT^tl 

No. 

Leaat 

Oieatp 
eit 

▲▼exa^e. 

iMLZLk. 

1 

OnadBay: 

gectlonl 

OnCs. 
21.60 
24.60 
24.60 

16.47 
15.47 
16.47 

16.47 
16.47 
16.47 

22.60 
22.60 

12.80 

14.20 
14.20 
14.20 
14.20 

1,920 
1.880 
2,800 

960 

1,840 

900 

900 

1,080 
1.120 

1.280 
1,040 

296 

296 
460 
450 
190 

1.880 
2.800 
2,840 

1,400 
1.400 
1.840 

1,080 
1120 
1,230 

1,810 
1,810 

820 

476 
570 
640 
460 

JflaeL 
1, 670     OaTln^ , 

2 

8ecdoa2 

2,200    do 

2,820    do 

1,180    do 

3 

Sections 

4 

Derail: 

Bectionl 

5 

Section  2 

1,870    do . 

0 

Sections 

1,160    do 

960    do 1 

1,080    . do i 

7 

Cyprew  Hall: 

Section  1 

g 

Sectlon2 

9 

Sections 

1,170 

1,270 
iJlTO 

810    . 

860    . 

.....do.:..../ 

10 

Banoza: 

Sectionl 

do / 

11 

Section2 

do / 

12 

Port  Allen: 

Section  6 

....do /. 

13 

Limerick: 

Section  1 

/ 

an /   1^ 

14 

Section2 

520   do / 

15 

Section  S 

620  do /  en' 

16 

Sectlon4 

820  1  WmMtbinr /  fi 

1 

/ 

LAF0X7BCHB  LEVEE  DI8TBICT. 


No. 

Nameoltoree. 

MUee 
below 
Cairo. 

Bank. 

Contractor. 

Ifngthci 
oiUne.  1 

r 

1 

Jamestown: 

Sectionl 

898 
896 

906 
906 

906 

016 

920 

980 
930 
930 
980 
930 

986 

940 
942 

948 
944 

R. 
B. 

R. 
R. 
R. 

R. 

R. 

R. 
R. 
R. 
R. 
R. 

R. 

R. 
R. 

R. 
R. 

DonoTan  A  Daley 

do 

ltd,  1     . 

..   1,167; 

7 

8ection2 

..     1.000/ 
..     1,000 

^ 

Oak  Alley: 

6ectlon2 

4 

Sections 

do 

do 

Alb.  J.  LacsM .     ... 

..     1,102 

6 

Section6 

.     1,478  , 

6 

WUlow  Orove: 

Sectionl 

1.695  1         1 

7 

AllUnce: 

Section  2 

do 

Hayes  Bros 

do 

do 

do 

do 

do 

.  i.tt»       2. 

2,M6         2,3 

^047         1,801 
2,682        2,500 

g 

Hymelia-Killona: 

Section  1 

0 

8ectlon2 

10 

Section  8 

n 

8ection4 

1? 

Sections 

18 

Pellcan-Flafftown: 
Section  5 

14 

ABhton: 

Seetlon2 

do 

15 

Lone  Star 

do 

16 

Looiaa: 

Section2 

Donovan  A  Diley 

J.  A.  Andrews  A  Sod 

17 

(Toopenvllle 
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4902      REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARBCT. 


Fourth  cUdrkt  levees,  1899-1900— ConUnued. 

FONTCHABTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

NameofleTM. 

Miles 
below 
Cairo. 

Bank. 

Cootimctar. 

Length 
of  line. 

Grade  of 
Length      levee 
of  axis      above 
of  river     highest 
covered,    known 
water. 

1 

Buityllle: 

Sectlonl 

847 

847 
847 
847 
847 

848 
848 
848 
848 
848 

848 
848 
848 
848 
848 

849 
849 
849 
849 
84. 

860 
860 
850 
850 
850 

861 
851 
861 

868 

858 
868 

868 
868 

870 

870 
870 

871 
871 
871 
871 
871 

L. 

L. 
L. 
L. 
L. 

L. 

L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 

L. 

L. 
L. 

L. 
L. 
L. 

t 

Miasinlppi   LeTM  Con- 

stractton  Co. 
do 

1,022 

900 
800 

847 
900 

700 
600 
600 
700 
700 

800 
800 
800 
900 
900 

800 
800 
900 
900 
1,000 

1,000 
1,000 
1,100 
900 
1,100 

1.800 
1.200 

i,aoo 

1,800 
1,200 

i,aoo 

748 
822 

1.264 
1,800 
1.200 

1.100 
900 
1.000 
1.000 
1,100 

FeeL 

m 

242 

625 

829 

1,016 

299 
487 
688 
610 
688 

724 
792 
768 
888 

8U 

794 
762 
896 
664 

861 

1,066 
966 
724 
896 

1,098 

1,060 

1.266 
1,098 
1,180 

789 
888 

1.228 
1.289 
1,166 

1,070 
886 
080 
980 

^^•4.. 

? 

Sectlon2 

8 

Sections 

do 

4 

Section  4 

do 

6 
6 

Section  6 

Woodstock: 

gec'tionl 

do 

do 

do 

do 

do 

do 

do 

do 

do 

7 

Section  2 

8 

Sections 

9 

Section  4 

10 

n 

Sectlon6 

Mftnchac: 

Sectlonl 

1? 

Section  2 

18 

Sections 

14 

Sectlon4 

do 

16 

8ecUon6 

Granada: 

Section  1 

:::::do::::::::::::::::;::: 

16 

do 

17 

Sectlon2 

do 

18 

Section  8 

do 

19 

8ection4 

do 

10 

Section  6 

do 

?\ 

Hennltage: 

SecUonl 

do 

97 

Section  2 

do 

?8 

Sections 

do 

?4 

Section  4 

do 

76 

Section  6 

do 

76 

Towles: 

Sectlonl 

Section  2 

do 

77 

do 

?H 

SecUonS 

Forlorn  Hope: 

Sectlonl 

do 

79 

Ogden  Bros.  A  Park 

do 

IV) 

Section  2 

81 

Section  8 

do 

8? 

Point  Clear: 

Section  1 

Urael  B.Bobbitt 

38 

Section  2 

do 

84 

Leper  Home: 

Sectlonl 

Section  2 

James  B.  Marlow 

85 

do 

86 

Section  S 

do 

87 

Indian  Camp: 

Section  1 

DonoTan  A  Daley 

do 

38 

Section  2 

39 

Sections 

do 

40 

Section  4 

do 

41 

Section  6 

!::;:do. :.................. 

1 
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4l^U4      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  B.  ARMT. 

Fbwih  fiitbrici  levees,  J899'J900-<jOTituined. 
FONTCHARTRAIN  UEVEB  DISTBICTr  (UNOOMPLETED  LEVEE8)-Contlna6d. 


No. 

Name  of  levee. 

Piloe 

per 

cubic 

yaid. 

Distance  from  center  of 
leyee  to  river  bank. 

Nature  of 
bank. 

Condition  of  oontraoi. 

Leaat 

Great- 
eit 

Average. 

1 

BurtTille: 

Section  1 

OOiU. 
12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

11.62 
11.62 
11.62 
11.62 
11.62 

11.04 
11.04 
11.04 

10.50 
10.60 
10.60 

9. 96 
9.96 

11.70 
11.20 
U.70 

12.90 
12.90 
12.90 
12.90 
12.90 

600 
620 
890 
896 
426 

480 
636 
4S2 
427 
828 

290 
296 
819 
868 
410 

460 
490 
467 
286 
280 

806 
298 
294 
881 
288 

172 
126 
166 

624 
460 
610 

210 
US 

180 
168 
182 

190 
200 
200 
220 
220 

6S1 
627 
626 
416 
470 

610 
660 
646 
499 

429 

828 
896 
888 
410 
489 

489 

676 
696 
467 
840 

840 
807 
861 
486 
499 

288 
178 
220 

916 
627 
680 

806 
216 

166 
286 
280 

250 
280 
220 
240 
800 

FKt. 
616 
678 
458 
410 
442 

626 
692 
493 
468 
873 

314 
841 
858 
384 
466 

469 
687 
621 
876 
806 

827 
807 
817 
888 
866 

222 
166 
182 

764 
648 
670 

262 
201 

162 
197 
201 

220 
220 
210 
280 
280 

Caving 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Washing.... 

do 

do 

do 

do 

do 

Making  .... 

do 

Stationary.. 

do 

do 

Waahlng.... 

do 

do 

do 

do 

do 

do 

do 

62  per  cent  completed. 
Nothing  done. 
Do. 

? 

Section  2 

8 

Sections 

4 

Section  4 

Do. 

ft 

Sections 

Do. 

A 

Woodstock: 

Section  1 

Do. 

7 

Section2 

Do. 

8 

Section  3 

Do. 

9 

Section  4 

Do. 

10 

Section  6 

Do. 

T1 

Manchac: 

Hrction  1 

Do. 

1? 

Section  2 

Do. 

18 

Sections 

Do. 

14 

Section  4 

Do. 

1ft 

Sections 

Do. 

1ft 

Onnada: 

Sectionl 

Do 

17 

Scction2 

Do. 

1ft 

Sections 

Do 

19 

Section  4 

Do. 

90 

Sections 

Do. 

^ 

Hermitage: 

Sectionl 

49  per  cent  compl  et 
44  per  cent  compiei 
Nothing  done. 
Do 

n 

Section2 

?ft 

Section  3 

?4 

Section  4 

?ft 

Sections 

Do. 

Do. 
Do 

7ft 

Towles: 

Sectionl 

77 

Section  2 

78 

Section  3 

79 

Forlorn  Hope: 

Section  1 

Do 

ftO 

Section  2 

Do 

81 

Section  3 

64  per  cent  comple 

Nothing:  done. 
Do. 

7ppercentcompl< 
Nothing  done. 
M  per  cent  compl* 

Speroentcomple 
7  per  cent  comply 
62  per  cent  compl 
^percent  com  pi 
67  per  cent  compl 

8? 

Point  Clear: 

Sectionl 

88 

8ection2 

84 

Leper  Home: 

Section  1 

8ft 

Section  2 

86 

Section  8 

87 

Indian  Camp: 

Sectionl 

B8 

Section  2 

89 

Sections  ........... 

40 

Section  4 

41 

Sections 

4894      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
Fburth  dMtrict  Uoea,  i^^ipaa--Oontinued. 

ATCHAFALAYA  LEVXB  DI8TBI0T  (UNOOMPLETED  LBYSBBMXmtiimed. 


No. 

Name  Of  levee. 

Price 

per 

cubic 

yard. 

Distance  tram  center  of 

Nature  Of 
bank. 

Oondltlon  of  contract. 

Least 

Greatr 
est 

Average. 

1 

Grand  Bay: 

Section  1 

Oenig, 
24.60 
24.60 
24.60 

16.47 
16.47 
16.47 

16.47 
16.47 
16.47 

22.60 
22.60 

12.80 

14.20 
14.20 
14.20 
14.20 

1,520 
1,880 
2,800 

960 

1,840 

900 

900 
1,080 
1,120 

1,280 
1,040 

296 

296 
460 
460 
190 

1,880 
2,800 
2,840 

1,400 
1,400 
1,840 

1,060 
1,120 
1,280 

1,810 
1,810 

820 

476 
670 
640 
460 

FeeL 
1.670 
2,200 
2,820 

1,180 
1,870 
1,160 

960 
1,060 
1,170 

1,270 
1,170 

810 

860 
620 
620 
820 

Oaylng 

do 

do 

do...... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Washing.... 

7 

8ection2 

48  per  cent  completed . 

3 

Section  8 

43  per  cent  completed. 

4 

Devall: 

Section  1 

Nothing  done. 

5 

Section  2 

Do. 

6 

Sections 

Do. 

7 

Cypress  Hall: 

gectionl 

Do. 

8 

Section  2 

Do. 

9 

Scctlon8 

Da 

10 

Barroza: 

Sectionl 

Do. 

11 

Section2 

2  per  cent  completed. 

12 

Port  Allen: 

Sections 

7  per  cent  completed. 

18 
14 

Llmerlclc: 

Sectionl 

Nothing  done. 
Do. 

Section  2 

15 

Sections 

60  per  cent  completed. 

16 

Section  4 

8  per  cent  completed. 

LAFOUBGHE  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Length 
of  line. 


Length 
ofaxuof 

river 
covered. 


Grade  of 

levee 
above 
highest 
known 
water. 


Jamestown: 

Sectionl 

Section  2 

Oak  Alley: 

Section  2 

Sections 

Section  6 

Willow  Grove: 

Sectionl 

Alliance: 

Section  2 

Hymelia-KiUona: 

Sectionl 

Section  2 

Sections 

Section  4 

Section  6 

Pelican-Flafilown : 

Section  6 

Ashton: 

Section  2 

Lone  Star 

Louisa: 

Section  2 

Coopersville.. 


898 
898 

908 
908 
908 

916 

920 

980 
980 
930 
930 
930 


940 
942 


948 
944 


R. 
B. 

R. 
R. 
R. 


R. 
R. 
R. 
R. 
R. 


R. 
R. 


R. 
R. 


Donovan  &  Daley. 
.....do 


H.  L.  Linnan. 

do 

do 


Alb.  J.  Lacase . 
do 


Hayes  Bros . 

do 

....do 

.....do 

.....do 


-do. 

.do. 
.do. 


Donovan  A  Dal* 
J.  A.  Andrews  A 


JHeeL 
1,167 
1,000 

1,000 
1,102 
1,478 

1,696 

2,849 

2,808 
2.807 
2,287 
1,802 
2,866 

2,879 

1,171 
2,047 

8,200 
2,682 


FeeL 
1,160 
960 

1,160 
1,200 
1,700 

1,880 

2,270 

8,000 
2,200 
2,200 
1,800 
2,800 

2,800 

1,180 
1,900 

8,200 
2,600 


FseL 
4 
4 


8.9 
8.9 
8.9 

8.8 

8.6 

&6 
8.6 
8.6 
8.6 
8.6 


8.4 
8.4 


2.7 
19 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y — REPORT  OP  MISSISSIPPI  BIVER  COMMISSION.       4895 

FovrQi  distnci  kveeSj  ISSB-lBOO^-Oon^neA. 
LAFOUBCHB  LEVSB  DI8TRI0T— Continued. 


No. 


Name  of  levee. 


Section. 


CSzown. 


Luid 


dope. 


Biyer 
dope. 


New  or 
enlarge- 
ment. 


Ayen^e  height 


Above 

old 

leyee. 


Above 
ground 
lorfaee. 


Date  of 
contract. 


Work 
com- 
pleted. 


Jamestown: 
Section  1 . 


Section  2 

Oak  Alley: 

Section  2 

Sections 

Sections 

WUlow  Grove: 

Section  1 

Alliance: 

Section  2 

Hymelia-Killona: 

Section  1 

Section  2 


Sections 

Section  4 

Sections 

Pelican-Flagtown: 

Sections 

Aahton: 

Section2 


Lone  Star 

Louisa: 

Section  2 

CooperBville. 


FfBtL 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

atoi 

stol 


stol 

stol 

stol 
stol 
Stol 

Stol 

Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Snlazge- 

ment. 

,...do... 

...do... 
...do... 
...do... 

...do... 

....do... 

...do... 
,...do... 

....do... 
...do... 
...do... 

....do... 

,...do.. 

....do... 

....do.. 
....do.. 


FseL 
S.S 

S.1 

2.6 
2.7 
2.7 

2.8 

2 

2 
1.7 

2 
2 
1.9 

LS 

2.8 

2.S 

L2 
LS 


.FoeL 
14 

14.6 

14.9 
1S.2 
14.6 

11.6 

11 

U.6 
9.6 

10.6 
10.9 
10.9 

18 

10.7 

11.8 

11 
10.6 


1809. 
Nov.  16 

...do... 

Sept  29 
...do... 
....do... 

Nov.  27 

Oct     S 

1896. 
Oct     1 
...do... 

....do.., 
...do... 
....do... 

...do.. 

1900. 
Jan.  SO 

1896. 
Oct     1 

....do... 
....do ... 


1900. 
Mar.  12 

Feb.  21 

Jan.  S 
Feb.  li 
Mar.  24 

Mar.  21 

Jan.    6 

1899. 
Nov.  22 
Dec.  14 

1900. 
Feb.  IS 

Do, 
Mar.  20 

1899. 
Sept  16 

1900.    • 
Apr.  2S 

Feb.  28 

1899. 
Aug.    8 
Sept  15 


No. 


Name  of  levee. 


Total  yard- 
age pietid 
for. 


Price 

per 

cubic 

yard. 


Total  cost 


Distance  from  center  of 
levee  to  river  bank. 


Least  Greatest  Average. 


Nature  of 
bank. 


Jamestown: 

Section  1 

Section  2 

Oak  Alley: 

Section  2 

Sections 

Sections 

Willow  Grove: 

Section  1 

Alliance: 

Section  2 

Hymelia-Killona: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Felican-Flaftown; 

Sections 

Ashton: 

Section  2 

Lone  Star 

Louisa: 

Section  2 

Ooopersvllle.. 


Oubtcvarda. 
11,^6.92 
10,899.49 

16,966.27 
16,181.17 
1S,411.S5 

18,160.09 

16,288.18 

18,876.04 
18,898.78 

18,060.21 
17,828.86 
18,619.78 

26,266.20 

10,478.87 
16,972.84 

18,867.27 
11,007.60 


OmU. 
14.90 
14.90 

14.60 
14,60 
14.60 

laoo 

12.76 

11.76 
11.76 

U.76 
U.76 
11.76 

12.76 

10.90 
18.00 

18.90 
14,76 


tl,789.86 
1,6^.62 

2,816.11 
2,194.02 
2,234.67 

1,816.01 

2,076.76 

2,217.98 
2,16L86 

2,124.42 
2,065.48 
2,187.82 

8,848.81 

1,141.66 
8,066.11 

2,622.65 
1,628.68 


JfbtL 
860 
190 

460 
600 
160 

185 

120 

760 
S60 

75 
160 
160 

860 

20O 
190 

167 


450 
410 

600 
760 
880 

266 

820 

2,000 
760 

860 
260 
260 

1,100 


880 


260 
860 


.Ftet 
410 
860 

660 

710 
220 

250 

280 

1,200 
460 

170 
180 
20O 

800 

260 
259 

20O 
810 


Caving. 
DoT 

Do. 
Do. 
Station- 
ary. 
Washing. 

Do. 

Making. 
Statlon- 

Waddng. 
Do. 
Do. 

Making. 

Oaving. 
DoT 

Do. 
Do. 
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FowrOi  district  leveeSy  1899-1900— Ckintmxiedi. 

LAFOURCHE  LBVES  DISTRICT  (UNCOMPLETSD  LEVEES). 


No. 


Name  of  levee. 


MUee 
below 
Cftiio. 


Bank. 


Contractor. 


ol 
line. 


of 
axis  of 
river 
covered. 


Grade  of 
levee 
above 
highest 
known 
water. 


Delogny: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Oak  Alley: 

Sectionl 

Section  4 

Ashton,  sectionl 
Ellington: 

Sectionl 

Section  2 

Alice: 

Sectionl 

Section  2 

Sections 

Willswood: 

Sectionl 

Section  2 

Sections 


906 
906 
906 
906 
907 

908 
908 
940 

941 
941 

946 
946 
946 

961 
951 
961 


R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 

R. 
R. 
R. 

R. 
R, 
R. 


Donovan  &  Daley . 

....do :.. 

....do 

....do 

.....do 


H.L.Linnan  ..., 

.....do 

Hayes  Brothers.. 


.do. 
.do. 


P.  H.  McLaughlin, 

do 

....do 


W.  F.  Barbour  A  Son. 

do 

do 


FbcL 
1,171 
1,100 
1,000 
907 
700 

987 

1,000 

969 

1,488 
1,6S4 

2,808 
2.000 
1,561 

1,444 
1,400 
1,482 


FeeL 
1,210 
1,140 
1,090 
1,020 
600 

1,180 
940 
920 

1,490 
1,540 

8,060 
2,170 
1,620 

1.400 
1,860 
1.440 


HuL 


8.9 
8.9 
8.9 
3.9 
8.9 

8.9 
8.9 
8.4 

8.4 
8.4 

8.8 
8.3 
8.8 

8.3 
8.8 
8.8 


No. 


Name  of  levee. 


Crown. 


Land 
slope. 


River 

slope. 


New  or 
enlarge- 
ment 


Average  height 


Above 

old 

levee. 


Above 
ground 
surface. 


Date  of 
contract 


Total 
yardage. 


Delogny: 
Section  1. . 

Section  2.. 
Sections.. 
Section  4., 
Sections.. 

Oak  Alley: 
Sectionl., 
Section  4.. 


Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Stol 


Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Stol 


Enlarge- 
ment 

do... 

...do... 
...do... 
...do... 


...do.. 
...do.. 


Ashton,  sectionl. 
Ellington: 

Sectionl 


Section  2.. 

AUce: 

Sectionl., 
Section  2. , 
Sections.. 

Willswood: 
Sectionl., 
Section  2., 
Sections., 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 


Enlarge- 
ment 
....do... 

....do. 
....do. 
....do. 

....do. 

do. 

....do. 


FeeL 
L9 

2.8 
2.6 
2.4 
2.7 


2.7 
2.4 


2.4 

2.4 

1.7 

1.4 
1.8 
2 

1.8 
2.2 
2.6 


Feet, 
13.8 

15.1 
15.8 
16.  S 
15.8 


16.1 
15.1 


12.8 

12.  S 

U.8 

10.8 
U.1 
12.8 

10.8 

10 

10.6 


1900. 
Mar.    8 

do... 

— do... 
....do... 
....do... 

1899. 
Sept  29 
do... 

1900. 
Jan.  80 

do... 

....do... 

Mar.  10 

do... 

....do... 

Apr.  14 
....do... 
....do.., 


10,2 


i.l2 


10.6 
10.045.18 
10,876.88 
9.581.12 


15,822.85 
13,585.87 


9,662.95 

U,  891. 97 

11^447.60 

13.8Sa67 
13,553.14 
13,493.47 

9.123.59 
9,630.89 
9,523.49 
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Fourth  district  levees,  1899-'190(>—Contmxied, 
LAFOUBCHB  LEVEE  DISTRICT  (X7NC0MPLETED  LEVEESM)ontlnued. 


No. 

Name  of  leyee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
leTee  to  river  l>ank. 

Nature  of 
bank. 

Condition  of  contract 

Lea«i. 

Great- 
est 

ATera^e. 

1 

Delogny: 

Sectlonl 

Oents. 
16.00 
16.00 
16.00 
16.00 
16.00 

14.60 
14.50 
10.90 

10.40 
10.40 

9.36 
9.86 
9.86 

8.80 
8.80 
&80 

UseL 
667 
667 
480 
480 
480 

480 
880 
20O 

140 
140 

220 
140 
140 

112 
140 
140 

FeeL 
700 
620 
660 
690 
600 

460 
770 
290 

190 
170 

290 
220 
170 

140 
280 
210 

Feet 
610 
670 
630 
660 
460 

460 
670 
260 

170 
160 

260 
180 
166 

126 
200 
190 

Oavlng 

do 

do 

do^ 

do 

do 

Washing... 
Caylng 

Washing... 
do 

do 

do 

do 

do 

do 

do 

Nothing  done. 
Do. 

? 

Section  2 

8 

Section  8 

Do. 

4 

8ection4 

Do. 

5 

Section  6 

Do. 

5 

Oalc  Alley: 

Section  1 

67  per  cent  completed 
96  per  cent  completed 
Do. 

Do. 

7 

Section4 

8 

Ashton,  sectlonl 

Ellington: 

Sectlonl 

10 

Section  2 

11 

Alice: 

Sectlonl 

Do: 

1? 

Section  2 

76  per  cent  completed. 
IS  per  cent  completed. 

Nothing  done. 
Do. 

IS 

Sections 

14 

Willswood: 

Sectlonl 

If) 

6ection2 

16 

Sections 

28  per  cent  completed. 

BABATABIA  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


MUee 
below 
Cairo. 


Bank. 


Contiaotor. 


line. 


of 
of 
river 
covered. 


Grade  of 
levee 
above 
highest 
known 
water. 


Upper  Magnolia: 

Sectlonl 

Section  2 

Little  Rook 

Belle  Chassc 

St.  Ann 

Alliance 

St.  Ro«alie 

St.  Rosalie  to  Iionton. . 

Muf^nolia 

Ballay  to  Orange  Farm, 

section  4. 
Orange  Farm: 

Section  1 

Section  2 

Nairn,  section  2 

Nairn  extension 

Pelas 

Roiley 

Rodey  extension 

Reddick 

Booth 


979 
979 
980 
982 
986 
998 

1,000 
1,013 
1,028 


1,024 
1,024 
1.026 

1,025 
1.062 
1,086 
1,086 
1,068 
1,089 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 


F.H.McLaaghUn 

Robert  McNamara 

H.G.Seellg8on 

F.H.  McLaughlin 

Michael  Cullen 

....do 

Wade  Bros.  Oonst'n  Go  . . 

Michael  Cullen 

Joseph  Hingle,  Jr 

Victor  Adema 

Michael  Cullen 

JohnCleary 

Dil  worth  Scudder  Dredg- 
ing Company. 

Michael  Cullen 

Robert  McNamaia 

do 

P.Haman 

Gus.  Schoenberger 

Robert  McNamara 


FeeL 
2,261 
2,382 
1,776 
4.682 
2,782 
2,180 
4.734 
2,690 
4.806 
2,696 


1,464 
2,841 
8,228 

1,226 
1,616 
8,808 
8,170 
1,644 
2,021 


1,600 
2,660 
1,560 
2,780 
8,026 
2,200 
4,874 
2,900 
4,700 
1,610 


1,100 
1,900 
4,126 

1,660 
1,600 
8,100 
8.250 
1,200 
1,700 


FbcL 


8.2 

8.2 

3.2 

8.2 

8.1 

8 

8 

8 

2.8 

2.6 


8 
8 
2.6 

8 

2.9 

2.8 

2.8 
2.8 
2.8 


ENQ  1900 307 
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}      BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,    17.       B- 


^»H^' 


Fourth  dutrict  leveeSj  1899-1900--ContiixvL'&d^ 
BA&ATARIA  LEVEE  DISTaiCT-Continiied. 


Name  of  leyee. 


pper  Ma«rnolia: 
Section  1 

8ection2 

mieRock 

«lleChaaK 

LAnn 

illance 

t.R08alie 

t.  Rosalie  to  Ironton. . 

raffnolla 

lallay  to  Oran^o  Karm, 
section  4. 
>Ta,nge  Farm: 

Section  1 

8ection2 

fairn,  section '2 

faim  extension 

elag 

;odey 

MOdey  extension 

Leddick 

tooth 


Section. 


Crown. 


8 
8 


Land 
slope. 


8tol 
8tol 

8tol 

8tol 

8tol 

8tol 

8tol 

8tol 


8tol 
8tol 


Stol 
8tol 


8tol 
Stol 


h  .  Stol 
8  j   Stol 


Stol 
Stol 


Stol 


River 
slope. 


Stol 
Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 


Stol 
Stol 


Stol 
Stol 


Stol 
Stol 


Stol 
Stol 


Stol 
Stol 


Stol 


New  or 
enlarge- 
ment. 


Enlarge- 
ment. 
....do... 


....do... 

....do... 

....do.. 

....do.. 

New... 


Enlarge- 
ment 

....do... 

New  and 
enlarge- 
ment. 

New.. 

....do. 


Enlarge- 
ment. 

....do... 


....do... 
....do... 


....do.. 
New... 


Enlarge- 
ment. 


Average  lief^±3<' 
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Fourth  cUMirict  levees,  lS99-1900—Ck)ntiDxied. 
BARATABIA  LEVEE  DISTRICT-Continued. 


No. 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 
per 
cubic 
yard. 


Total  ooet 


Distance  fh>m  center  of 
levee  to  river  bank. 


Least  Greatest.  Average. 


Nature  of 
bank. 


Upper  Magnolia: 

Section  1 

8ection2 

Little  Rock 

Belle  Gbasse 

St.  Ann 

Alliance 

St.  Rosalie 

St.  Rosalie  to  Ironton.. 

Magnolia 

Baflav  to  Orange  Farm, 

section  4. 
Orange  Farm: 

Section  1 

Section2 

Nairn,  section  2 

Nairn  extension 

Pelas 

Rodey 

Rodey  extension 

Reddick 

Bootb 


Ou.yd8. 
12,728.02 
12,189.82 
6,692.15 
80,670.78 
12,601.78 
12,629.18 
46,788.78 
20,826.78 
16,255.81 
14,656.42 


12,976.97 
16,557.78 
14,094.72 


8,285.74 
6,931.01 
16,785.06 
12,998.62 
10,400.85 
9,871.92 


OenU. 
16.75 
16.00 
14.90 
16.75 
18.26 
14.90 
18.60 
16.90 
12.20 
11.26 


15.45 
14.78 
12.25 


14.90 

m 

15.50 
14.90 
14.50 
18.75 


12,181.95 
1,960.29 
982.28 
6,120.61 
1,669.78 
1,881.74 
6,316.48 
8,231.94 
1,988.14 
1,648.85 


2,004.79 
2,814.22 
1,728.00 


1,227.18 
961.68 
2,601.67 
1,936.05 
1,608.05 
1,288.64 


FseL 
200 

80 
100 
278 
106 
110 
100 
120 
189 

78 


190 
240 
75 


280 
105 
200 

76 
160 

80 


FeeL 
810 
270 
215 
427 
235 
140 
150 
180 
850 
150 


280 
820 
150 


880 
121 
255 
256 
190 
180 


FeeL 
280 
155 
180 
835 
220 
185 
127 
135 
220 
110 


260 
260 
180 


110 
240 
172 
170 
90 


Making. 

Do. 
Washing. 
Caving. 
Making. 
Caving. 
Stationary 

Do. 
Making. 
Washing. 


Caving. 
Do. 
Washing 

andmak- 

ing. 

Making. 
Washing. 
Making. 
Do. 
Caving. 
Washmg. 


No. 


PONTCHARTRAIN  LEVEE  DISTRICT. 


Name  of  levee. 


Section7 , 

Section9 , 

Section  72,  extension.., 

Section  73 

Section  78 

Section  81 , 

Section  82 

Landry: 

Sectionl , 

Section  2 

Sections , 

Section  4 , 

Section  6 

Mount  Olive: 

Section  1 , 

Section2 , 

Sections , 

Section4 , 

Section  6 , 

Forlorn  Hope:  Section  4 

Golden  Gate: 

Section  1 

Section2 

Sections 

Section  4 , 

Section  5 

Section  97 , 

Section  101 

Thiery 

Lorio 

Point  Clear: 

Sections 

Section4 

Section  5 

Leper  Home: 

Section  4 

Sections 

Hard  Times: 

Sectionl 

Section  2 , 

Sections 

Bection4 

Sections 


890 

ij. 

836 

L. 

864 

L. 

855 

L. 

855 

L. 

856 

L. 

856 

L. 

856 

L. 

856 

L. 

856 

L. 

856 

L. 

856 

L. 

857 

L. 

867 

L. 

857 

L. 

857 

L. 

867 

L. 

858 

L. 

869 

L. 

859 

L. 

869 

L. 

859 

L. 

859 

L. 

860 

L. 

862 

L. 

864 

L. 

867 

L. 

868 

L. 

868 

L. 

868 

L. 

870 

L. 

870 

L. 

872 

L. 

872 

L. 

872 

L. 

872 

L. 

872 

L. 

Israel  k.  isoddiu. 

do 

Clark  A  Reagan . 
....do. 


George  Byrne  . . 
Clark  4b  Reagan 
....do 


M.  L.Linnan  . 

....do 

....do 

....do 

....do 


....do 

....do 

....do 

....do 

....do 

Ogden  Bros.  &  Park . 


do 

do 

do 

do 

do 

Michael  Hanick... 

do 

F.  M.  McLauf  hlin  . 
John  Pollardf 


John  A.  Weber. 

do 

.....do 


James  R.  Harlow . 
do 


Donovan  &  Daley . 

do 

....do 

....do 

....do 


1,VZ1 

i,wa 

1,946 

1,946 

171 

100 

1,789 

1,789 

1,091 

1,691 

767 

1,000 

911 

1,030 

1,404 

1,700 

1,800 

1,650 

1,100 

1,800 

1,000 

1.250 

1,100 

1,200 

1,000 

1,150 

900 

920 

800 

700 

900 

660 

1,000 

1,000 

1,818 

1,290 

1,092 

1,040 

1,200 

1,150 

1,200 

1,000 

1,200 

1,100 

1,192 

1,190 

1,418 

1,418 

1,1U 

1,111 

1,231 

1,230 

1,020 

l,0i0 

478 

900 

700 

1.400 

628 

1,100 

1,000 

980 

1,000 

980 

1,200 

1.160 

1,100 

1,070 

1,200 

1,160 

1,200 

1,165 

1,188 

1,100 

8.7 
8.9 
8.4 
3.4 
8.8 
4.8 
4.2 

4 

4 
4 
4 
4 

4.8 
4.8 
4.3 
4.3 
4.8 
4.1 

4 

4 

4 

4 

4 

3.2 

8.1 

4.2 

4.1 

8.9 
8.9 
8.9 

4.8 
4.3 

4 

4 
4 

4 

4 
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Fourth  diatrid  leveea,  i^^i^MTC^-Contmned. 


PONTCHABTRAIN  LEVEE  DIBTRIGT-Coiitinaed. 


No. 


18 


21 


24 


Name  of  leyee. 


Section  7.. . 
8eetlon9... 


Sectton  72,  extenrion . 

Section  78 

Section  78 

Section  81 

Section  82 


Ltndry: 

Section  1 . 

Section  2  . 

Section  3  . 

Section  4  . 

Section  6  . 
Mount  Olive: 

Section  1  . 

Section  2  . 

Section  8  . 

Section  4  . 


Sections. 


Forlorn  Hope:  Section  4 


Qolden  Gate: 
Section  1  . 
Section  2  . 


Sections . 
Section  4 . 
Section  5  . 


Section  97  . 
Section  101 


Thler> 

Lorio 

Point  Clear: 

Section  8  . 

Section  4  . 

Section  5  . 

Leper  Home: 
Section  4  . 
Section  5  . 

Hard  Timet: 
Section  1  . 
Section  2  . 
Section  8  . 
Section  4  . 
Section  6  . 


Section. 


Grown. 


fbd. 


Land 
dope. 


8tol 
8tol 


8tol 
Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 


Stol 


Stol 
Stol 


Stol 


Stol 


Stol 


Stol 
Stol 


Stol 
Stol 

Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


River 
slope. 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 


Stol 


Stol 
Stol 


Stol 


Stol 


Stol 


Stol 
Stol 


Stol 
Stol 

Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


New  or 

enlarge- 
ment. 


Enlarge- 
ment. 
...do... 


...do.. 
...do.. 
...do... 
...do.. 
...do.. 


.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 


.do. 


.do. 


.do. 
.do. 


..do. 
..do. 
..do. 


.do. 
.do. 


.do. 
.do. 

.do. 
.do. 
.do. 


.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


Ayentge  height- 


Above 

old 
levee. 


FeeL 
2.2 


8.6 


S.1 


2.8 
2.9 


S 

S.2 

S.4 


2.6 
2.6 


2.8 
8.1 

8.4 
8.1 
8.2 


8.5 
8.6 


8.2 
8.2 
8.2 
8.2 
8.2 


Above 
ground 
surface. 


Feet 
21.2 


22.6 


L7 

18.4 

8.8 

14.6 

2.8 

18.6 

2.6 

10.8 

S 

10.8 

2.2 

15.6 

2.7 

14.8 

2.7 

19.2 

2.6 

19.6 

8 

19.7 

2.6 

15.4 

2.8 

16.6 

8.1 

16.9 

8.8 

16.8 
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Fourth  district  levees,  1899-1900 — Continued. 
PONTCHABTAIN  LEVEE  DISTRICT— Continued. 


No. 


Name  of  levee. 


Total  yard- 
age paid 
for. 


Price 
per 
cubic 
yard. 


Total  cost. 


Distance  from  center  of 
levee  to  river  bank. 


Least  Greatest  Average. 


Nature  of 
bank. 


Section? 

Section9 

Section  72,  exteuiiion . . . 

Section  73 

Section  78 

Section  81 , 

Section  82 

Lcmdry: 

Section  1 

8ectlon2 

Sections 

8ection4 

Section  6 

Mount  Olive: 

Sectionl 

Section  2 

Sections 

Section4 

Section  5 

Forlorn  Hope:  Section  4 
Golden  Qate: 

Sectionl 

Section2 

Sections 

Section  4 

Sections 

Section  97 

Section  101 

Thiery 

liorio 

Point  Clear 

Sections 

SectIon4 

SecJon5 

Leper  Home: 

Section4 

Sections 

Hard  Times: 

Sectionl 

Section2 

Sections 

Section4 

Sections 


(}ub.ycard8. 
20,&1.66 
24,003.04 
1,698.86 
17,361.47 
16,874.02 
7,950.38 
7,414.41 

11.923.87 
12,911.39 
13,176.17 
11,946.14 
12,401.87 

18,276.14 
12,356.74 
11,663.49 
11,891.41 
11,861.03 
16,859.62 

12,806.61 
12,664.68 
12,306.79 
12,389.62 
13,183.10 
14,503.71 
11,789.90 
12,876.55 
11,771.05 

6,042.68 
8,287.15 
8,148.98 

18,  OSS.  45 
12,798.66 

14,001.33 
14,177.91 
13,794.99 
13,732.36 
13,471.69 


Ctnt8. 
17 
17 

18.23 
13.23 
12 

10.60 
10.50 

IS 
13 
IS 
13 
13 

14 
14 
14 
14 
14 
11.80 


13,544.76 

4,080.52 

224.76 

2,295.60 

2,024.88 

833.79 

778.61 

1,660.10 
1,678.48 
1,712.90 
1,562.87 
1,612.24 

1,858.62 
1,729.94 
1,618.89 
1,664.80 
1,660.56 
1,792.13 


13.97 

1,789.07 

13.97 

1,760.23 

18.97 

1,719.26 

13.97 

1,780.82 

18.97 

1,841.68 

14.49 

2,116.08 

14.49 

1,790.36 

14 

1,802.85 

13.99 

1,646.77 

10.50 

529.48 

10.60 

864.90 

10,60 

866.64 

11.70 

1,624.91 

U.70 

1,497.44 

14i 

1,802.67 

14t 

1,825.41 

14 

1.776.10 

14t 

1,768.04 

141 

1,784.47 

.Act. 
530 
600 
200 
866 
225 
136 
110 

120 
167 
710 


830 
600 
670 
700 
1,160 
270 

157 
210 


840 
800 
800 
180 
80 

140 
100 
80 

200 
240 

250 
260 
266 
260 
280 


700 
760 
840 
840 
225 


167 
710 
840 
830 
870 

600 
700 
700 
1,180 
1,180 
660 

210 


480 
440 
410 
820 
260 
260 

140 
160 
112 


800 
SIO 
810 
820 
290 


FeA. 
620 
640 
270 
270 
226 
180 
140 

140 
540 
820 
470 
880 

470 
650 
620 
1,000 
1.170 
810 

180 
250 
800 
880 
400 
400 
810 
240 
180 

140 
126 
95 


260 


290 
280 
280 
260 


Caving. 

Do. 

Do. 

Do. 

Do. 
Making. 

Do. 

Do. 
Stationary 
Making. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Stationary 

Caving. 

Do. 

Do. 

Do. 

Do. 

Do. 
Washing. 

Do. 

Do. 

Stationary 
Do. 
Do. 

Washing. 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 
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4902      REPORT   OP   THE   CmEP   OP   ENGINEERS,  U.  8.  ARMY, 
Fourth  digtrict  levees,  1899-1900 — Continued. 

PONTCHABTRAIN  LBVEB  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


Name  of  levee. 


KUes 
below 
Cairo. 


Bank. 


Burtville: 
Section  1.. 

Section  2.. 

Section  8  .. 

Section  4.. 

Sections .. 
Woodstock: 

Section  1 .. 

Section  2  .. 

Section  8 . . 

Section  4.. 

Sections  .. 
Manchac: 

Section  1 .. 

Section  2 .. 

Sections .. 

Section  4 . . 

Sections  .. 
Granada: 

Sectionl .. 

Section  2  .. 

Section  8  . . 

Section  4 . . 

Section  5 . . 
Hennita^re: 

Section  1 . . 

Section  2 . . 

Sections  .. 

Section  4.. 

Sections .. 
Towles: 

Section  1  . . 

Section  2.. 

Section  8 . . 
Forlorn  Hope: 

Section  1 . . 

Section  2  . . 

Section  3  . . 
Point  Clear: 

Sectionl .. 

Section  2 .. 
Leper  Home: 

Section  1 . . 

Section  2.. 

Sections.. 
Indian  Camp: 

Section  1 .. 

Section  2  .. 

Sections.. 

Section  4.. 

Sections.. 


847 

847 
847 
847 
847 

848 
848 
848 
848 


848 
848 
848 
848 

849 
849 
849 
849 
849 

850 
850 
860 
850 


851 
851 
851 

868 


870 
870 
870 

871 
871 
871 
871 
871 


L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 


MiniflBippi   Levee   Con- 

stmcdon  Co. 
....do 
....do 
....do 
....do 


Ogden  BroB.  &  Park 

do 

do 


Israel  R.Bobbitt. 
.....do 


James R. Harlow 1,204  ' 

.-•do 1,300  ' 

do 1,200 


Donovan  A  Daley 

do 

....do 
....do 
....do 
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Fourth  district  leveeSf  1399-1900 — Continued. 
PONTCHABTRAIN  LEVBE  DISTRICT  (UNCOMPLETED  LEVEES)-Contliiued. 


No. 


Name  of  levee. 


Section. 


Crown. 


Land 
dope. 


River 
dope. 


New,  or 
enlarge- 
ment. 


Average  height. 


Above  I  Above 

old     ground 

levee,  surface. 


Date  of 
contract 


Total 
yardage. 


2 
8 

4 
6 

6 

7 

8 

9 

10 

U 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 

29 
SO 
81 

32 


Burtville: 
Section  1 .. 

Section  2 .. 

Sections  .. 

Section  4  . . 

Sections .. 
Woodstock: 

Section  1 .. 

Section  2  .. 

Section  8 . . 

Section  4 . . 

Section  6 . . 
Manchac: 

Section  1 . . 

Section  2 . . 

Section  8  . . 

Section  4  . . 

Sections.. 
Qranada: 

Section  1 .. 

Section  2 .. 

Section  8  . . 

Section  4  .. 

Section  6  . . 
Hermitage: 

Section  1 .. 

Section  2 . . 

Sections.. 

Section  4  . . 

Sections .. 
Towles: 

Section  1 .. 

Section  2  . . 

Section  S . . 
Forlorn  Hope: 

Section  1  . . 

Section  2  . . 

Sections  .. 
Point  Clear: 

Section  1 .. 

Section  2 . . 
Leper  Home: 

Section  1 .. 

Section  2  .. 

Sections.. 
Indian  Camp: 

Section  1 .. 

Section  2 .. 

Sections .. 

Section  4  .. 

Sections.. 


Feet. 


Stol 

8tol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


Stol 

Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


Enlarge- 
ment. 
..do... 
..do... 
..do... 
..do... 

..do... 
..do... 
..do... 
..do... 
..do... 

..do... 
..do... 
..do... 
..do... 
..do... 

..do... 
..do... 
..do... 
..do... 
..do... 

..do... 
..do... 
..do... 
..do... 
..do... 

..do... 
..do... 
..do... 

..do... 
..do... 
..do... 

..do... 
..do... 

.-do... 
..do... 
..do... 

..do... 
..do... 
..do... 
..do... 
..do... 


S.7 

3.9 
4 

4.5 
8 

8 

3.6 

8.6 

3.8 

8.7 

8.6 
3.9 
8.8 
8.5 
8.8 

3.7 
8.9 
8.8 
8.6 
8.5 

8.9 
3.6 
3.7 
3.8 
3.9 

8.8 
8.7 
8.6 

8.2 
8.4 

2.8 

8.2 
8.1 

8.3 
8.6 
8.8 

8.4 
8.4 
8.4 
8.4 
8.4 


FeeL 
17.8 

17.5 
16.9 
16.6 
17.4 

17.8 
17.8 
17.6 
17.5 
17.8 

17.6 
17.9 
17.8 
17.6 
17.1 

17.1 
16.9 
16.5 
16.1 
15.6 

14.8 
15.9 
14.8 
14.7 
14.6 

14.8 
14.1 
14.8 

15.  S 
15.1 
19.7 

12.5 
12.3 

14.1 
13.4 
14.1 

14.6 
17.2 
16.3 
15.9 
16.2 


1900. 
Mar.  24 

..do.... 
..do..., 
...do.... 
..do.... 

..do.... 
..do.... 
...do.... 
...do.... 
...do.... 

...do.... 
...do.... 
...do.... 
...do.... 
...do.... 

..do.... 
...do.... 
...do.... 
..do.... 
..do.... 

...do.... 
..do.... 
...do.... 
...do.... 
...do.... 

..do.... 
..do.... 
..do.... 

Jan.  20 
..do.... 
..do.... 

Apr.  23 
..do.... 

Jan.  2 
..do.... 
..do.... 


Nov. 

..do.. 

..do.. 

..do.. 

...do.. 


16 


0u.yd8. 
14,881.82 

13,149.48 
12,831.28 
14,144.48 
14,490.15 

12.19S.S6 
10.787.94 
12,012.90 
U,  180. 54 
11,066.99 

12,418.17 
11,854.81 
11,930.48 
12,806.04 
18,283.36 

12,425.85 
12,172.28 
18,500.68 
14,137.86 
18,214.02 

12,266.87 
12,88i.89 
13,442.19 
12,491.88 
18,523.76 

16,035.70 
14,602.96 
14,938.00 

16,227.70 
14,718.64 
15,387.92 

8,768.82 
8,213.98 

13,638.21 
18,197.76 
18,866.08 

12,964.71 
13,292.26 
12,086.66 
U.  963. 69 
13,862.14 
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Fourth  fiittrict  leveeSj  1899-1900— ConUnvted. 
PONTUHABTRikIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEE8)-<3ontinaed. 


No. 

Name  of  levee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
levee  to  river  bank. 

Natoreof 
bank. 

1 
Conditioii  of  contract.                ' 

Leart. 

Great- 
est 

Average. 

1 

Burtville: 

Sectionl 

OenU. 
12.48 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12,49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

11.S2 
11.62 
11.62 
11.62 
11.62 

11.04 
11.04 
11.04 

10.50 
10.60 
10.60 

9. 96 
9.96 

11.70 
11.20 
11.70 

12.90 
12.90 
12.90 
12.90 
12.90 

Fed. 
S90 
620 
890 
896 
426 

4S0 
686 
4S2 
427 
828 

290 
296 
819 
868 
410 

460 
490 
4S7 
285 
280 

805 
298 
294 
881 
288 

172 
126 
166 

624 
460 
610 

210 

196 

180 
168 
182 

190 
200 
200 
220 
220 

6S1 
627 
626 

416 
470 

610 
660 
646 
499 
429 

828 
898 
888 

410 
489 

489 
676 
695 
457 
840 

840 
807 
851 
486 
480 

288 
178 
220 

915 
627 
680 

805 
215 

165 
286 
280 

250 
280 
220 
240 
800 

615 
678 
458 
410 
442 

525 
592 
493 
468 
873 

814 
841 
858 
884 
466 

469 
587 
521 
876 
805 

827 
807 
817 
888 
866 

222 
166 
182 

764 
548 
570 

262 
201 

152 
197 
201 

220 
220 
210 
280 
260 

Caving 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Washing 

do 

do 

do 

do 

do 

Making  .... 

do 

Stationary.. 

do 

do 

Washing.... 

do 

do 

do 

do 

do 

do 

do 

Nothing  done.                             1 
Do, 

2 

Section  2 

Sections 

Section  4 

Do.                                            1 

Sections 

DOb                                            1 

Woodstock: 

Sectionl 

Do. 

Section  2 

Do.                                            1 

Section  3 

Do.                                            1 

Section  4 

Do.                                             1 

10 

Section  5 

Do. 

11 

Manchac: 

Sectionl 

•                                             1 

Da                                      1 

1? 

Section  2 

Do. 

18 

Section  S 

Do,                                             ' 

14 

Section4 

Do.                                             1 

15 

Sections 

Do. 

16 

Granada: 

Sectionl 

Do. 

17 

Do. 

18 

Section  3 

Do. 

19 

Section  4 

Do. 

W 

Sections 

Do. 

?1 

Hermitage: 

Section  1 

49  per  cent  completed.                  , 
44  per  cent  completed. 
Nothing  done.                               1 
Do.                                           1 

?? 

Section  2 

TSi 

Sections 

?4 

Section  4 

% 

Section  S 

Do.                                             ' 

9ft 

Towlea: 

Sectionl 

Do. 

?7 

Section  2 

Do.                                             , 

?A 

Sections 

Do. 

99 

Forlorn  Hope: 

Sectionl 

Do. 

80 

SectIon2 

Do. 

81 

Section  3 

54  per  cent  completed. 

Nothing  done. 
Do. 

8? 

Point  Clear: 

Sectionl 

88 

Section  2 

84 

Leper  Home: 

Sectionl 

1 
70  per  cent  completed. 
Nothing  done. 
59  per  cent  completed. 

8  per  cent  completed. 
7  percent  completed. 
62  per  cent  completed. 
23  per  cent  completed. 
67  per  cent  completed. 

85 

Section2 

85 

Sections 

87 

Sectionl 

88 

Section  2 

89 

Section  S 

40 

Section  4 

41 

Sections 
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Fourth  dtstriet  levees,  i^pP-idOO— Continued. 

LAKE  BORONS  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 

below 

Bank. 

Cairo. 

972 

L. 

»72 

L. 

978 

L. 

977 

L. 

977 

L. 

960 

L. 

980 

L. 

982 

L. 

968 

L. 

991 

L. 

1.025 

L. 

1,025 

L. 

Contractor. 


^Length 
of  line. 


Length 
of  axis 
of  river 
covered. 


Grade  of 
levee 
above 
highest 
known 
water. 


1 
2 
8 
4 

5 

6 
7 
8 
9 
10 

11 
12 


Chalmette: 

Section  1 

Section  2 

Corinne,  sees.  1  and  2. . . 

Poydras,  section  2 

Carnarvon,  8ecB.2  and  8 . 
Kenilworth: 

Sectionl 

Sections  3  and  4 

St.  Clair...... 

Hary 

BertrandvUle 

Harris: 

Sectionl .' 

8ection2 


L.F.Roy 

Charles  H.  Smith . 
George  Jurgens. . . 

John  F.Meyer 

Thomas  Egan  Jr. . 

Narcisse  Mereanx 
Charles  H.Smith. 
Chas.  G.  Daunoy . . 
P.M.  McLaughlin 
Chas.  G.  Daunoy . . 

JohnCleary 

do 


Fset. 
8,000 
2,400 
7.200 
2,792 
1,260 

1,456 
2,158 
9,640 
1,451 
400 

2,400 
2,864 


Feet. 
2,800 
2,960 
6,650 
2,160 
900 

1,200 
2,400 
10,210 
1,250 
400 

1,600 
2,100 


Feet. 


8.1 
8.1 
8.2 
8.2 
8.2 

8.2 
3.1 
8.2 
8.1 
8.1 

2.8 
2.8 


No. 


Name  of  levee. 


Section. 


Crown. 


Land  I  River 
slope,  j  slope. 


Newer 
enlarge- 
ment. 


Average  height. 


Above 

old 
levee. 


Above 
ground 
surface. 


Date  of 
contract. 


Work 
com- 
pleted. 


Chalmette: 

Sectionl , 

Section2 

Corinne,  sees.  1  and  2.. . 

Poydras,  section  2 , 

Caernarvon ,  8ecs.2  and  8 . 
Kp.oilworth: 

Sectionl , 

Sections  8  and  4 . . . . 

St.  Clair , 

Hary 

BertrandvUle 

Harris: 

Sectionl 

8ection2 


Feet 


8tol 

8tol 

3tol 
3tol 
8tol 

3tol 

8tol 

8tol 

8tol 

Stol 

8tol 
3tol 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol' 

Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Enlarge- 
ment. 
....do... 

....do... 
....do... 

New.... 

Enlarge- 
ment. 
....do... 

....do... 

New.... 

Enlarge- 
ment. 
New.... 
....do... 


FeeL 
L7 

1.6 

1.8 
2.8 
13.5 

2.6 

2.8 

2.6 

9.8 

L5 

6.4 
6.2 


FeeL 
7.4 

11.6 

11 

13.6 

18.6 

U.8 

11.8 

7.7 

9.8 

8.2 

6.4 
6.2 


1899. 
Aug.  17 

...do... 

1898. 
Oct.    22 
...do... 
...do... 

1899. 
Dec.     1 

Aug.  18 

1896. 
Oct.    26 

1899. 
Sept.  12 

1896.« 
Oct.    26 

1899. 
Sept.  14 
....do... 


1899. 
Nov.  28 

Nov.  SO 

Do. 

Dec.  30 

Nov.    4 

1900. 

Jan.  25 

Mar.  29 

Mar.  10 

Oct.  *26 

1900. 

Jan.     6 

Mar.  10 
Jan.     8 


No. 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 
per 
cubic 
yard. 


Total  cost 


Distance  from  center  of 
levee  to  river  bank. 


Great- 
est. 


Average. 


Nature  of 


Chalmette: 

Sectionl , 

Section  2 

Corinne,  sees.  1  and  2. . , 

Poydras,  section  2 , 

Ceemarvon,secs.2and  8 
Kenilworth: 

Sectionl 

Sections  Sand  4.... 

St.  Clair 

Hary 

BertrandvUle 

Harris: 

Sectionl 

Section  2 , 


(Mflcyard$, 
12,025.89 
18,767.91 
87,537.60 
14,093.80 
28,958.75 

9,470.86 
17,488.60 
47,215.81 
16,504.92 

2,474.86 

16,121.81 
17,628.89 


Oefd$. 
14.75 
15.90 
14.74 
44.90 
16.00 

14.90 
14.90 
11.40 
18.50 
12.00 

IS.  60 
14.60 


$1,778.76 
2,189.10 
5,533.04 
2,099.90 
4,683.40 

l,4n.09 
2,598.84 
5,882.60 
2,228.16 
296.96 

2,176.87 
2,556.46 


FeeL 
180 
220 
110 
245 
855 

UO 
140 

80 
160 

60 

800 

250 


270 
280 
630 
420 
870 

285 
200 
665 

220 
60 

440 
880 


FxL 
200 
260 
231 
810 
869 

160 
160 
400 
180 
60 

880 

820 


Making. 

Do. 

Do. 
Caving. 

Do. 

Stationary. 

Caving. 

Making. 

Stationary. 

Making. 

Caving. 
Do. 


Digitized  by  VjOOQIC 


4906      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

Fourth  district  levees^  1899-1900 — Continued. 
LAKE  BORGNB  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Banl:. 

Contractor. 

Length 
of  line. 

Length 
of  axis 
of  river 
covered. 

Oradeof 
levee 
above 
highest 
known 
water. 

1 

Kenllworth,  section  2. . . 
MonPlaisir 

979 
984 

L. 
L. 

Charles  H.Smith 
Charles  Q.  Dauno 

Feet. 
1,300 
5,800 

FteL 
1,300 
5,188 

FeeL 
8.2 

? 

V 

8.1 

Name  of  levee. 

Section. 

Newer 

enlarge- 

ment 

Average  height. 

Date  of 
contract. 

No. 

Crown. 

Tisnd 
slope. 

River 
slope. 

Above 

old 
levee. 

Above 
ground 
surface. 

Total 
yardage. 

1 
? 

Kenllworth,  section  2. . . 
MonPlaisir 

8 
8 

8tol 
8tol 

8tol 
8tol 

Enlarge- 
ment. 
....do... 

F\id. 
2.9 

2.1 

FeeL 
13;  1 

8 

1899. 
Oct.  26 

Oa.jfds. 
11,781.87 

23,705.41 

No. 

Name  of  levee. 

Price 

per 

cubic 

yard. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 
bank. 

Condition  of  contract. 

Least. 

Great- 
est. 

Average. 

1 
? 

Kenllworth,  section  2 . . . 
MonPlaisir 

Cents. 
14.90 
11.40 

Fed. 
180 
122 

Feet. 
220 
242 

FetA. 
200 
190 

Caving 

Stationai^  - 

57  per  cent  completed. 

2^  nAro.ATitnnTnnl<>t^ 

Summary  of  levees  built  from  May  i,  1899,  to  May  1,  1900, 


Lower 

Tensas 

Levee 

district. 


Atchafa- 

laya 

Levee 

district. 


La- 
fourche 
Levee 
district. 


Baratarla 

Levee 

dlBtrict 


Pont- 

char  train 

Levee 

district. 


Lake 
Borgne 

Levee 
district 


Total. 


Earthwork en.  vds. . 

Embankment,  linear  feet. . 
Axis  of  river  covered,  lin 
ear  feet 


1,264,649.03646, 
44,447 


1,004.79272, 
,926 


;,  918. 65  292, 684. 51 
50,246 


50,487 


86,875 


21,541 
22,100 


466,140.23233, 
41,316 


232.59 
87,018 


47,075 


48,481 


84,610 


3,175,629.80 
288,488 

284,128 


Statement  of  yardage  of  levee  vnyrh  corvAruded  by  the  United  States  and  others  tn  the  Fourth 

district,  Mississippi  River. 


Levee  districts. 

Lower 
Tensas. 

Atchafap 
laya. 

Lafourche. 

Baratarla. 

Pontchar- 
train. 

Lake: 
Boigne. 

yards  in  levees  on  the  Missis- 
sippi River,  May  1, 1899 

Added  by  the  United  States  up 
to  May  1, 1900 

Oub.yds. 
15,227,072 
1,264,649 

449,828 

Cvb.yds. 

16,527,888 

646,006 

058,476 

Oub.yds. 

6,868,722 

272,919 

261,251 

Oub.yds. 

2,456,027 

292,685 

61,698 

Oub.yds. 

12,448,772 

466,140 

64.237 

Oub.yds. 

2,834,748 

288,238 

160,861 

Added  up  to  May  1,  1900,  by 
State    and    district    levee 
boards 

Total 

16,941,044 

880,875 
885,650 

18,181,869 

50,200 
844,000 

7,402,892 

""ai'ooo* 

2,810,410 

47,100 
18,000 

12,974,149 

8,228,887 

84.700 
157,800 

Lost  by  abandonment  from 
May  1, 1899.  to  May  1, 1900, 
by  the  United  States 

By  the  State  and  others. ... 

May  1,1900 

15,725,019 

17,787,669 

7,191,892 

2,745,810 

12,974,149 

8,086,887 
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Percentage  of  length  of  existing  levee  system  huiU  in  whole  or  in  part  by  the  United  States. 


Name  of  district. 

1894. 

1896. 

1896. 

1897. 

1898. 

1899. 

1900. 

Lower  Tennui 

Percent 
62 
16.8 
14.4 
12.8 
84.6 
10.2 

Percent. 
62 
43 
28.8 
19.4 
43.8 
18 

Percent. 
69 
47 
54 
80 
68 
68 

Percent 
63 
68 
61 
48 
74 
60 

Percent. 
66 
66 
61 
60 
76 
66 

Percent. 
72 
67 
62 
54 
77 
66 

Percent 
71 

68 

Leifonrche 

76 

Barataria 

68 

Pontchartrain 

80 

Lake  Boigne 

66.5 

Percentage  of  total  length  of  existing  levee  system,  Fourth  dislrictj  Mississippi  River 
ment,  built  in  whole  or  in  part  by  the  United  States. 

Percent 

1894 26.2     1898 

1895 36.6     1899 

1896 52        1900 

1897 63 

improve- 

Per  cent. 
...  65 
...  66 
...  67.2 

LOWEB  TENBAB  LEVSB  DISTRICT. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $235,007.25,  distrib- 
uted as  follows: 

Oflace  expenses  ( main  office) $1 ,  171. 47 

Other  administrative  expeuBes 7, 929. 56 

Construction  of  leveee  (contracts) 200,827.82 

Repairs  to  levees 4,259.49 

Surveys 2,646.16 

Repairs  to  plant 3.00 

New  plant 6.60 

Miscellaneous 578. 01 

Clearing  right  of  way,  Evei^reen-Bondurant  Levee 11, 082. 62 

Protection  of  levees 6,502.52 

Total 235,007.25 

Money  statement. 

July  1, 1899>  balance  xmexpended $277,018.91 

June  27, 1900,  amount  allotted  from  appropriation,  sundry  dvil  act  of 

June  6,  1900 110,000.00 

387  018.91 
June  30, 1900,  amount  expended  during  fiscal  year 285| 007.25 

July  1, 1900,  balance  unexpended 152,011.66 

July  1, 1900,  outstanding  babilities $50.27 

July  1,  1900,  amount  covered  by  uncompleted  contracts 39, 290. 25 

39,340.62 

Jnlyl,  1900,  balance  available 112,671.14 

ATCHAFALATA  LEVSB  DlfiTTRICr. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $109,772.73,  distrib- 
uted as  follows: 

Offioeexpenses  (main  office) $2,590.31 

Other  administrative  expenses 6,575.25 

Construction  of  levees  (contracts) 90,508.41 

Repairs  to  levees 7,021.05 

Surveys 1,077.09 

Repairs  to  plant 11.32 

New  plant 20.50 

MiscelianeouB 2.88 

Protection  of  leveee 1,965.92 

Total 108,772.78 
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Money  statemerU. 

July  1,  1899,  bfiilance  unexpended $175,036.72 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of 
June  6,  1900 55,000.00 

230,036.72 
June  30,  1900,  amount  expended  during  fiscal  year 109,772.73 

July  1,  1900,  balance  unexpended 120,263.99 

July  1,  1900,  outstanding  liabilities $1,601.14 

July  1,  1900,  amount  covered  by  uncompleted  contracts 55, 143. 58 

56,744.72 

July  1, 1900,  balance  available 63,519.27 

LAFOUBCHB  LEVEE  DISTRICT. 

The  amount  expended  from  June  30,  1899,  to  June  30, 1900,  is  $50,786.76,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $2,171.41 

Other  administrative  expenses 3, 731. 00 

Construction  of  levees  (contracts) 39,179.46 

Repairs  to  levees 3,900.55 

Surveys 542.31 

Repairs  to  plant 15. 10 

Protection  of  levees 1,246.93 

Total 50,786.76 

Money  statement. 

July  1,  1899,  balance  unexpended $88,354.00 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of 
June  6,  1900 28,000.00 

116.354.00 
June  30, 1900,  amount  expended  during  fiscal  year 50,786.76 

July  1,  1900,  balance  unexpended 65,567.24 

July  1,  1900,  outstanding  liabilities $516.41 

July  1,  1900,  amount  covered  by  uncompleted  contracts 16, 715. 01 

17,231.42 

July  1, 1900,  balance  available 48,335.82 

BABATABIA  LEVEE  DISTRICT. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $49,161.28,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $539.23 

Other  administrative  expenses 8, 427. 63 

Construction  of  levees  (contracts) 40, 343. 80 

Repairs  to  levees 3,141.27 

Surveys : 290.55 

New  plant 93.87 

Plrotection  of  levees 1,324.98 

Total 49,161.28 

Money  statement. 

July  1, 1899,  balance  unexpended $57,785.04 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  dvil  act  of 
JuneO,  1900 14,000.00 

71,785.04 
June  30, 1900,  amount  expended  during  fiscal  year 49, 161.28 

July  1, 1900,  balance xmexpended 22,623.76 

July  1,  1900,  outstanding  Imbilitiefl $1,138.47 

July  1, 1900,  amount  covered  by  uncompleted  contracts 5, 014. 43 

6,152.90 

July  1, 1900,  baknoe available 16,470.86 
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PONTCHABTRAIN  LEVKB  DI8TBICT. 

The  amount  expended  from  Jmie  30, 1899  to'June  30, 1900,  is  $93,217.97,  distributed 
as  follows: 

Office  expeoises  (main  office) $3,601.90 

Other  administrative  expenses 6,  111.  86 

Construction  of  levees  (contracts) 74,700.27 

Repairs  to  levees 6, 159. 93 

Surveys - 656.10 

Protection  of  levees 2,987.91 

Total 93,217.97 

Money  statement. 

July  1, 1899,  balance  unexpended $159,975.94 

June  27, 1900,  amount  allotted  from  appropriation,  sundry  civil  act  of  June 
6,1900 50,000.00 

209,975.94 
June  30, 1900,  amount  expended  during  fiscal  year 93,217.97 

July  1,  1900,  balance  imexpended 116,757.97 

July  1,  1900,  outstanding  Labilities $971.49 

July  1,  1900,  amount  covered  by  uncompleted  contracts 51, 841. 12 

52,812.61 

July  1,  1900,  balance  available 63,945.36 

LAKB  BOBONB  LEVKB  DISTBIOT. 

The  amount  expended  from  June  30, 1899  to  June  30, 1900,  is  $34,854.98,  distributed 
as  follows: 

Office  expenses  (main  office) $479.32 

Other  administrative  expenses 3, 103. 98 

Construction  of  levees  (contracts) 27,170.70 

Repairs  to  levees 3,156.63 

Surveys 167.50 

Miscellaneous 8.17 

Protection  of  levees 768.68 

Total 34,854.98 

Money  stcUemevU. 

July  1,1899,  balance  eayended $45,527.34 

June  27, 1900,  amount  aUotted  from  appropriation,  sundry  civil  act  of  June 
6,1900 14,500.00 

60,027.34 
June  30, 1900, amount  expended  during  fiscal  year 84,854.98 

July  1,1900, balance  unexpended 25,172.36 

July  1, 1900,  outstanding  liabilities $289.84 

July  1, 1900,  amount  covered  by  uncompleted  contracts 7, 900. 54 

8,190.38 

July  1,1900,  balance  available 16,981.98 

The  following  maps  and  appendixes  accompany  this  report: 

Plate  I.  Revetment  in  Kempe  Bend. 

Plate  n.  Revetment  in  Giles  Bend. 

Plate  in.  Bank  line  in  Giles  Bend. 

Plate  IV.  Lower  Tensas  and  Homochitto  Levee  dip'^^ricts. 

Plate  V.  Atchidalaya,  Lafourche,  and  Pontchartrain  Levee  districts. 

Plate  VI.  Barataria  and  Lake  Borgne  Levee  districts. 

Appendix  A.  Statement  of  value  of  plant. 

Appendix  B.  Commercial  statistics. 
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Appendix  0.  List  of  civilian  engineers. 

Appendix  D.  Report  of  H.  8.  Douglas,  assistant  engineer,  on  Eempe  Bend,  Natchez, 
and  Vidalia  harbors,  and  care  and  preservation  of  plants. 

Appendix  E.  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  Atchafalaya  and 
Red  rivers,  Louisiana. 

Appendix  F.  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  concrete  ballast. 

Appendix  G.  Abetract'of  proposals. 

Appendix  H.  Abstract  of  contracts  in  force. 
Very  respectfully,  your  obedient  servant. 


Col.  GSO.  L.  GlLUESPIB, 

Corps  of  Engineers^  U.  S,  A,, 

President  Missimppi  River  Oommiuion, 


Geo.  McC.  Derby, 
Mc^or,  Corps  of  Engineers. 


Approxmate  value  of 


ArPBNDix  6  A. 

r  to  the  United  States  and  used  upon  the  improvement 
liver,  fourth  district,  May  1,  1900, 


GlaaB  of  property. 

Value. 

Class  of  property. 

Value. 

fifcefljn  launch  Riibv         

tl,200 

6,000 

8,600 

28.000 

80,000 

60,000 

900 

10,680 

82.400 

800 

One  dry  dock 

1800 

Tiiff  ri'fkTiAnU  Oomstock 

Forty-eight  skiffs 

450 

TuJ  Tilda 

Tnoifl  and  i^ppUanceff 

20,000 

Tug  GtenenU  A.  A.  Humphreys 

Office  jfumiture 

8,500 

fltfamftr  Genepftl  John  Newton 

Bnrveylng  imrtrunientfl .... 

4,000 
200 

Dredge  The  R&m 

Drawing  instruments 

One  nile  driver 

Railway  cars  and  track 

500 

Total 

Twentv-flve  hanres 

187,880 

One  warehouse  banro 

Appendix  5  B. 

Foreign  commerce,  port  of  New  Orleans. 

The  statistics  relating  to  the  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  furnished  by  Hon.  A.  T.  Wimberly,  collector  of  customs: 


Veasela. 

Entrances. 

Clearances. 

1897-08. 

1898-99. 

1899-1900. 

1897-98. 

1898-99. 

1899-1900. 

Btpam. 

1,282 
66 

1,196 
126 

1,418 
121 

1,287 
61 

1,207 
112 

1,401 

Sail 

106 

Total 

1,847 

1,824 

1,689 

1,848 

1,819 

1,609 

Total  tonnage  of  above, 

1897-98 4,236,663 

1898-99 3,848,736 

1899-1900 4,467,308 


Digitized  by  VjOOQIC 


APPENDIX  Y  Y — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.       4911 

ExpcrU  and  imports. 


1900. 


Exports: 

Total  value  of  exports  of  foreign  merchandise  to  for- 
eign countries 

Total  value  of  exports  of  domestic  merchandise  to  for- 
eign countries 

Total 

Imports: 

Total  value  of  imports  from  foreign  countries- 
Free 

Dutiable 

Transit  to  Mexico 

Transported  to  interior  ports 

Specie 

Total 

Total  duties  collected 


9546,878.00 
104,965,121.00 


$1,804,140.00 
89,808,442.00 


$1,189,157.00 
111,486,865.00 


105,511,499.00 


91,107,682.00 


112,675,522.00 


6,916,768.00 

5,934,902.00 

949.070.00 

811,427.00 

589,844.00 


4,628.576.00 
5,580.960.00 


585,792.00 


5,761,828.00 
12,060.466.00 
2,210,581.00 
1,888,161.00 
655,816.00 


14, 151, 5U.  00 


10,695,318.00 


22,011,338.00 


2,200,275.44 


2,682,885.12 


6,878,271.76 


Appendix  6  C. 

List  of  civilian  engineers j  emplm/ed  on  works  of  river  and  harbor  improvement^  fourth  dis- 
trict, improving  Mmmippi  River,  from  May  i,  1899^  to  May  i,  1900,  in  charge  of  Maj, 
George  McC,  Derby,  Corps  of  Engineers, 


Name  and  refddence. 

Time 
em- 
ployed. 

Compen- 
sation 

per 
month. 

Where  employed. 

Works  on  which  employed. 

H.  S.    Douglas,   New 
Orleans,  La. 

W.   J.    Hardee,   New 
Orleans,  La. 

A.  P  Woolley,  Jr.,  New 

Months. 
12 

12 

12 
12 

225 

ISO 
150 

Natchez,  Miss.,  and 
New  Orleans,  La. 

New  Orleans,  La 

....do 

Improving  harbors  at  Natchez, 
Miss.,  and  VIdalia,  La.:  improv- 
ing Kempe  Bend,  Louisiana,  and 
improving  harbor  at  New  Or- 
leans, La. 

Levees:  Lower  Tensas.  Atchafalaya, 
Lafourche,  Barataria,  Pontchar- 
train,  and  Lake  Boigne  Levee  dis- 
tricte. 

ImprovlMr  Atchafalaya  and  Red 
Rivers,  Louisiana,  and  Improving 

Improving  harbors  at  Natchez, 
Miss.,  and  VIdalia,  La.,  and  im- 
proving Kempe  Bend,  Lousiana. 

Orleans.  La. 

E.B.aedde8,  Natchez, 
Miss. 

Natchez,  Miss 

Appendix  5  D. 

RBPOBT  OF  MR.  H.  S.  DOUGLAS,  ASSISTANT  BNGINEBB. 

New  Orleans,  La.,  May  1,  1900. 
Sir:  I  have  the  honor  to  submit  the  following  reports  on  the  works  under  my  super- 
vision for  the  period  ending  May  1,  1900: 

KEMPE  BEND. 

The  Kempe  Bend  has  been  famous,  or  rather  notorious,  in  levee  annals  for  the  past 
thirty  years  for  persistent  caving  of  the  river  bank,  entailing  the  building  of  costly 
new  levees  to  replace  those  that  were  destroyed  by  the  rapid  recession  of  the  shore 
or  bank  line.  It  is  estimated  that  not  less  than  11,250,000  has  been  expended  for 
levees  in  the  bend  since  1868. 

In  August  of  1898  it  was  reported  that  the  then  existing  levee,  which  had  been 
constructed  by  the  United  States,  was  threatened  by  l^e  caving  of  the  river  iMuik.    I 
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was  directed  to  make  an  inspection,  and  fonnd  the  conditions  to  be  as  bad  as  reported. 
A  short  piece  of  new  levee,  commonly  designated  as  a  run-around,  was  projected  to 
cover  the  prospective  gap,  and  its  construction  was  undertaken.  Ultimately  this  run- 
around  lim  to  be  extenaed  farther  downstream  to  cover  other  threatened  portions  of 
the  levee,  and  from  various  unavoidable  causes  its  construction  was  attended  with 
unusual  difficulty  and  expense.  Of  course  the  building  of  this  comparatively  short 
piece  of  new  levee  merely  postponed  the  evil  day,  and  it  soon  became  evident  from 
the  continued  cavinjB^  of  the  river  bank  that  a  long  line  of  entirely  new  levee  would 
shortly  be  required  m  the  Kempe  Bend.  Owing  to  peculiar  local  topography  a  levee 
located  on  any  line  that  offered  reasonable  permanencj  would  cost  at  least  half  a 
million  dollars  to  build,  and  it  was  considered  highly  unprobable  that  it  could  be 
constructed  in  any  one  low-water  season.  This  meant  a  crevasse  and  probably  an 
overflow  during  at  least  one  high-water  or  flood  period  in  the  river. 

It  was  obvious  that  an^  reasonable  expenditure  that  would  preserve  the  existing 
levee  was  more  than  justifiable.  At  their  meeting  in  March,  1899,  the  Mississippi 
River  Ck)mmi8sion  made  an  allotment  of  1180,000  to  be  expended  for  the  continuous 
revetment  of  that  portion  of  the  Kempe  Bend  where  the  levee  was  most  immediatel  v 
threatened.  The  foregoing  introduction  has  been  written  because  this  is  a  new  work 
and  its  oriein  and  object  should  be  explained. 

At  the  time  the  allotment  was  maae  the  river  was  too  high  for  bank  protection 
work;  some  new  plant  had  to  be  acquired  and  material  purchased.  In  the  report 
on  Giles  Bend  it  is  stated  that  a  portion  of  the  plant  was  moved  to  Bondurant 
Island,  and  the  construction  of  willow  mattresses  commenced  August  6.  As  these 
mattresses  were  intended  for  both  the  Kempe  and  Giles  bends,  the  date  of  commence- 
ment for  the  one  is  the  same  as  for  the  other.  The  general  type  and  methods  of 
mattress  construction  were  the  same  as  described  in  previous  reports  on  other  works 
in  the  district,  and  such  details  as  are  considered  necessary  have  been  given  in  the 
annual  report  on  work  done  in  Giles  Bend. 

The  actual  work  of  placing  bank  revetment  in  the  Kempe  Bend  did  not  commence 
until  September  21,  1899,  the  cause  of  the  delav  beins  lack  of  steam  power  to  handle 
the  plant  and  mattresses  in  the  swift  current  of  the  Kempe  Bend.  On  September  21 
the  quarter  boat  Gamma  arrived  in  the  Kempe  Bend.  The  condition  oi  affairs  on 
tiiat  date  was  very  discouraging^— almost  hopeless.  At  one  place  but  140  feet  of  the 
foreshore  remained  between  the  levee  and  tne  river,  and  the  bank  was  caving  so  rap- 
idly and  continuously  that  it  was  almost  impossible  to  find  a  safe  place  to  moor  the 
quarter  boat  anywhere  within  a  mile  of  the  proposed  work. 

On  September  23  an  attempt  was  made  to  place  the  first  section  of  mattress  with  two 
tugs,  the  Baton  Rouge  BeUe  and  the  General  Oomstock,  It  resulted  in  failure,  as  the 
two  tugs,  even  with  the  assistance  of  three  6-inch  lines  run  out  from  the  mooring 
baive,  were  unable  to  hold  the  mattress  in  the  rapid  current  The  situation  was  unu- 
BuaUy  serious,  and  I  telegraphed  you  to  come. 

Another  attempt  to  place  a  mattress  was  made  on  September  26,  with  three  tugs, 
the  Oomstock  and  Belle  being  reenforced  by  the  p^owerful  new  tUff  General  A,  A,  Hum' 

?hreys.    This  attempt  was  successful,  but  in  the  interval  the  bank  had  caved  until  but 
13  feet  remained  between  the  levee  and  the  river. 

Meanwhile  a  careful  hydrographic  survey  which  had  been  in  progress  developed 
the  fact  that  the  depth  of  water  m  the  channel  of  Kempe  Bend  was  verv  much  less 
than  had  been  supposed,  averaging  only  about  40  feet,  the  maximum  depth  being 
generally  within  150  feet  of  the  low-water  shore  line. 

A  consultation  was  held  and  it  was  decided  to  limit  for  the  present  the  width  of  the 
subaqueous  mattress  to  200  feet  The  reasons  for  this  were:  First,  a  mattress  of  this 
width  not  only  reached  the  line  of  deepest  water  in  the  channel,  but  passed  over  it  to 
the  commencement  of  the  rise  to  the  opposite  bank;  second,  even  should  a  scour 
occur  necessitating  that  the  mattress  work  should  be  widened,  such  additional  mat- 
tress work  could  tetter  be  placed  after  the  formation  of  the  new  subaqueous  bank  than 
before. 

Accordingly  on  this  basis  the  sinking  of  mattresses  was  continued  under  unusual 
difficulties,  out  with  a  fair  degree  of  success,  until  November  9,  when  2,961  linear  feet 
of  bank  covering  the  most  immediately  threatened  points  had  been  covered.  On 
October  6,  after  a  mattress  had  been  ballasted  and  was  in  process  of  being  sunk,  the 
mooring  lines,  that  were  supposed  to  stand  a  strain  of  90  tons,  parted,  and  the  mat 
drifted  out  of  position  before  landing  on  the  bottom.  However  discourajgins  this 
mishap  was,  it  bore  testimony  to  the  exceeding  strength  of  the  mattress  itself.  It 
is  surprising  that  the  cables  parted  before  the  mattress  was  wrecked  by  the  toggle 
lines  cuttine  their  way  through  the  head  block.  This  mattress  and  one  other,  losTby 
by  being  left  in  the  Bondurant  chute  by  the  rapidly  fsDma  river,  were  all  that  were 
lost  out  of  the  51  acres  built,  being  lees  than  2  per  cent,  wnich  I  consider  very  small 
on  work  of  this  character. 
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The  project  for  the  Eempe  Bend  reyetment  oontemplated  the  grading  of  the  bank 
above  the  low-water  line  to  a  slope  of  about  1  hi  3  and  the  paving  of  the  same. 
Owing  to  limited  time  it  was  impossible  to  constmct  a  hydraulic  grader,  and  one  was 
borrowed  from  the  Third  Mississippi  Biver  district 

As  early  as  August  18  the  tug  Tuda  proceeded  to  Lake  Providence  and  brought 
down  Hydraulic  Orader  No.  S.  For  reasons  heretofore  given  it  was  not  until  October 
8  that  the  grader  commenced  work  on  the  bank  in  Kempe  Bend,  and  continued, 
with  few  interruptions,  until  February  8, 1900,  when  she  had  graded  3,687  linear  feet 
of  bank.  Only  a  single  crew  was  operated,  and  the  entire  work  of  tiie  grader  was 
exceedingly  satis&ctory,  with  the  one  exception  that  the  grade  obtained  was  gener- 
ally much  flatter  than  1  in  3— sometimes  as  flat  as  1  in  5.  This  fault  is,  however, 
common  to  all  machines  of  this  kind  working  in  li^ht,  sandy  material.  When  the 
bank  is  of  clay  almost  any  desired  slope  can  dIb  obtamed,  even  as  steep  as  1  in  2. 

Some  grading  by  the  sluicing  process  was  done,  but  under  very  unfavorable  condi- 
tions, and  only  about  90O  linear  feet  of  bank  was  graded  in  this  way.  Without  enter- 
ing into  anv  discussion  as  to  the  comparative  cost  of  the  two  methods  of  grading,  it 
may  be  said  that  so  long  as  the  factor  of  limited  time  enters  into  the  problem  of  tttuik 
protection,  some  more  rapid  means  than  grading  by  hand  is  essential.  Up  to  the 
present  time  the  hydraulic  grader  is  the  best  madiine  that  has  beim  devised  to  meet 
the  conditions. 

Upper  bank  paving  was  commenced  on  November  11, 1899.  and,  except  when  short 
of  noaterial,  or  when  the  force  were  engaged  in  ballasting  and  sinking  mattresses,  was 
prosecuted  continuously  until  February  26^  1900,  by  which  time  the  river  had  risen 
to  sTuch  a  height  that  further  paving  was  impracticable.  During  this  time  over  5} 
acres,  or  230,500  square  feet,  of  upper  bank  were  paved  with  five  different  Idnds  of 
pavement,  described  as  follows: 

First  Rock  placed  by  hand  in  the  usual  way,  with  the  voids  filled  with  spalls,  and 
averaginff  10  inches  in  thickness. 

Second.  Concrete  blocks  averaging  8  inches  in  thickness.  These  blocks  were  manu- 
&ctured  on  the  gravel  bar  at  the  head  of  Bondurant  Island,  and  their  manufacture 
is  described  in  the  report  of  Mr.  A.  F.  WooUey,  jr.,  assLstant  engineer. 

Third.  Run  of  the  kiln  brick  laid  as  follows:  The  area  to  be  paved  was  divided  into 
squares  measuring  10  feet  on  a  side  by  strips  of  2  by  4  incn  lumber  laid  on  the 
flat.  These  sauares  were  then  filled  in  with  brick  laid  on  the  flat  and  with  their 
greatest  lengtn  parallel  to  the  bank  line,  care  being  taken  to  break  joints  with 
adjoining  streaks.  The  bricks  were  laid  in  loose,  a  space  of  about  one-half  inch  being 
left  around  each  brick.  Over  this  first  layer  of  brick  No.  10  galvanized  wire  was  then 
stretched  in  such  a  way  as  to  obtain  a  mesh  6  by  12  inches,  the  12-inch  dimension 
being  measured  parallel  to  the  bank  line.  The  wire  was  held  in  place  by  staples 
driven  in  the  2  by  4  inch  strips,  and  it  was  so  arransed  that  those  wires  that  were 
parallel  to  the  bank  line  should  not  be  in  lengths  of  over  50  feet,  and  that  each  60 
feet  of  pavement,  measured  parallel  to  the  bank  line,  should  not  have  continuous 
wires  with  the  adjoining  50  feet.  A  cement  mortar  made  of  one  put  Portland  cement 
to  three  parts  of  selected  Mississippi  River  bar  sand  was  then  mixed,  and  with  it 
a  second  layer  of  brick,  each  brick  oeing  i>recisely  over  each  brick  in  the  first  layer, 
laid  with  the  wire  mesh  in  between.  The  joint  miftde  of  the  cement  mortar  was  about 
three-eighths  of  an  inch  thick. 

Fourth.  Concrete  in  situ.  The  area  to  be  paved  was  first  divided  off  into  squares 
measuring  5  feet  on  a  side  by  strips  of  2  by  4  mch  lumber  laid  on  the  fiat  The  wire 
mesh  was  then  constructed  the  same  as  for  the  brick.  A  second  strip  of  2  by  4  inches 
was  then  laid  on  top  of  the  first  It  will  be  seen  that  squares  or  molds  4  inches 
deep,  with  the  wire  mesh  halfway  between  the  bottom  and  top,  were  thus  made. 
The  squares  were  then  filled  with  a  hand-mixed  concrete  made  of  one  part  of  Port- 
land cement  to  twelve  parts  run-of-the-bar  sand  and  gravel  obtained  from  the  gravel 
bar  at  the  bead  of  Kempe  Chute. 

Fifth.  Concrete  in  situ  the  same  as  No.  4,  laid  without  either  the  timber  strips  or 
wire,  but  8  inches  thick  instead  of  4.  Only  a  small  area  was  paved  in  this  way  as  an 
experiment 

The  general  scheme  of  upper  bazik  pavement  which  was  adhered  to  as  closely  as 
circumstances  permitted,  was  to  divide  the  graded  bank  into  three  stripe  of  nearly 
equal  width  from  low-water  mark  to  a  height  18  feet  below  the  high  water  of  1897, 
except  where  the  top  of  the  natural  bank  was  below  this  srade.  The  lower  strip 
was  paved  with  either  rock  or  concrete  blocks.  The  middle  strip  laid  with  brick 
as  described  or  with  concrete  blocks.  The  upper  strip  with  ooncrete  in  situ  4  inches 
thick,  in  squares  with  wire  mesh  as  describea. 

From  November  9, 1899,  until  February  10, 1900,  owing  to  limited  plant^  it  was  not 
practicable  to  sink  mattresses  in  the  Kempe  Bend.    On  the  latter  date  sinking  was 
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resumed  and  continaed  until  March  10, 1900,  wheniiU  work  was  suspended  on  account 
of  the  high  stage  of  the  river,  which  read  28.2  and  rising  on  the  gauge  at  Vicksbui|^. 

In  order  to  avoid  a  weak  point  in  the  general  revetment  great  care  was  taken  in 
making  the  junction  between  the  main  mattress  work  and  the  upper  bank  payement 
Where  the  subaqueous  mattress  did  not  extend  to  the  dry  bank  at  the  then  existing 
stage  of  the  river,  either  special  mattresses  were  built  to  fit  in  the  concave  pockets  or 
small  mattresses,  described  for  convenience  on  the  work  as  ribbon  mattresses,  were 
built  and  sunk  with  tiieir  outer  edge  lapping  on  the  main  nmttress,  while  their  shore 
edge  was  on  the  dry  bank,  and  from  it  the  upper  bank  pavement  was  conomenced. 
By  this  means  there  was  a  reasonable  certainty  that  no  uncovered  bank  remained 
between  the  subaqueous  work  and  upper  revetment. 

Toward  the  end  of  the  season's  work,  when  the  river  had  risen  to  within  a  few 
feet  of  the  top  of  the  bank  and  it  was  impracticable  to  either  grade  or  pave,  the  rib- 
bon mats  were  used  exclusively  to  join  the  dry  bank  to  the  main  mattress  work. 
This  and  the  fact  that  656  linear  feet  of  the  bank  at  the  uppeor  end  of  the  revetment 
work  were  graded,  but  not  mattressed  or  paved,  will  explam  the  difference  between 
the  lengtii  of  bank  protected  and  that  graded  andpaved. 

The  total  length  of  the  working  season  in  the  Kempe  Bend  was  one  hundred  and 
seventy-four  days,  during  which  the  following  was  accomplished: 

Linear  feet  of  bank  protected 4,008 

Square  feet  of  mattress  sunk 1,034,459 

Square  feet  of  bank  graded  and  paved 230, 500 

The  total  field  cost  of  the  season's  work  was  $110,782.49,  divided  as  follows: 

Construction  of  mattresses $40,819.76 

Towing  of  mattresses 1,371.19 

Sinking  of  mattresses 34,147.76 

Grading  upper  bank 7,656.75 

Paving  upper  bank 24,992.12 

Installation,  etc 1,894.92 

Total 110,782.49 

Using  the  linear  foot  of  bank  protected  as  the  unit  of  field  cost  I  find  this  to  be 
$27.64. 

As  the  mattress  work  did  not  differ  materially  from  that  of  previous  years  at  other 
localities,  no  particular  analysis  of  it  is  necessary.  The  contrary,  however,  is  the 
case  with  the  upper-bank  revetment,  as  it  was  not  only  a  novel  work  in  the  Fourth 
disbict,  but  there  were  a  great  many  kinds  of  pavement  used,  as  heretofore  described. 
The  areas  paved  with  the  different  kinds  were  as  follows: 

Square  feet 

Rock,  10  inches  thick 45,027 

Concrete  blocks,  8  inches  thick 55,658 

Brick  as  described 45,700 

Concrete  in  situ,  4  inches  thick 75,376 

Concrete  in  situ,  8  inches  thick 8,740 

For  comparative  purposes  I  have  compiled  from  data  kept  in  the  field  the  follow- 
ing as  the  cost  per  square  foot  of  the  different  kinds  of  pavement: 

Bock,  10  inches  thick $0.1392 

Concrete  blocks,  8  inches  thick 1544 

Brick  as  described 1165 

Concrete  in  situ,  4  inches  thick 05394 

Concrete  in  situ,  8  inches  thick 0849 

A  careful  survey  of  the  bend  was  made  during  the  summer  and  fall,  and  ihe  nec- 
essary permanent  points  for  locating  work  and  for  future  comparative  surveys  estab- 
lished. In  addition  to  this  constant  topographical  and  hydrographic  work  wan 
necessary  during  the  progress  of  the  work  to  properly  locate  and  place  upper-bank 
pavement  and  tne  subaqueous  matresses;  also,  to  detect  anv  scour  in  the  nver  bed 
beyond  the  mattress  work.  No  scour  occurred  until  near  tne  dose  of  the  season'8 
work,  when  soundings  showed  a  deepening  of  as  much  as  10  feet  in  places  along  the 
bottom  just  beyond  the  outer  edge  of  the  mattress  work. 

An  inspection  of  the  work  was  made  on  April  30,  1900,  and  on  that  date  the  work 
appeared  to  be  in  good  condition,  and  from  the  standpoint  of  preventing'  further 
caving  of  the  bank  and  the  consequent  loss  of  the  existing  levee  waa  accomplishing 
the  object  for  which  it  was  designed. 
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OILBS  BBND. 

At  the  close  of  last  report  sixteen  spur  dikes  containing  804,900  square  feet  of  matr 
tress  and  868,800  cubic  feet  of  cribs  had  been  placed  in  Giles  Bend.  Extensive  scour- 
ing had  occurred  between  the  spurs,  and  the  bank  between  had  caved  until  nearly  all 
of  them  were  on  salient  points.  In  some  cases  the  caving  threatened  to  flank  the  spurs 
and  their  connection  with  the  high- water  bank  had  been  partly  destroyed.  The 
unprotected  bank  at  the  lower  end  of  Giles  Bend  had  caved  until  the  spur  levee  on 
CJowpen  Neck  near  its  outer  end  was  threatened  for  a  length  of  3,000  feet.  A  con- 
siderable amount  of  material  was  either  on  hand  or  under  contract  for  early  delivery. 
The  plant  was  in  lying-up  quarters  at  the  head  of  Giles  Bend. 

The  approved  |)roject  for  the  season's  work  contemplated  a  careful  survey  to 
ascertain  the  existing  conditions  before  conmiencing  work;  the  repair  of  the  spur 
dikes  where  their  shore  connection  was  partly  destroyed;  the  continuous  mattressing 
of  the  subaqueous  bank  from  Spur  3  to  15,  and  the  paving  of  the  upper  bank  at 
such  places  as  the  action  of  the  water  had  naturally  graded  the  bank  to  a  sufficiently 
flat  slope  for  the  purpose. 

Operations  were  commenced  on  July  27,  when  the  quarterboat  Delta  was  put  in 
commission,  and  in  tow  of  the  tug  TUda  left  Giles  Bend  for  Bondurant  Island,  the 
locality  that  had  been  selected  for  the  construction  of  the  necessary  willow  mattresses. 
The  quarterboat  arrived  there  July  28,  and  the  building  of  ways  and  cutting  of 
willow  brush  at  once  undertaken.  Construction  of  mattresses  was  commenced 
August  6,  which  is  the  earliest  date  that  work  of  this  kind  has  been  undertaken  in 
Fourth  district.  However,  the  river  waa  unusually  low  for  the  season,  being  but  18.2 
on  the  gauge  at  Vicksburg. 

As  all  the  mattress  work  for  both  Kempe  and  Giles  Bend  was  built  by  the  same 
force  and  at  the  same  localities,  it  was  practically  one  job,  and  the  details  will  be 
given  in  this  report  and  omitted  in  that  on  the  Kempe  Bend. 

Construction  of  willow  mattresses  commenced  at  Bondurant  Island  August  6, 1899, 
and  continued  to  March  9,  1900,  a  period  of  225  days,  during  which  time  2,234,224 
square  feet,  or  51.3  acres,  were  built.  On  account  of  the  lai^  quantity  of  willows 
used — approximately  23,512  cords — it  was  necessary  to  move  from  Bondurant  Island 
to  the  Willow  Bar  above  Bruinsberg  Landing,  and  after  exhausting' the  willows  at 
this  second  locality,  to  move  a  third  time  to  the  Kempe  Island.  In  all  an  area  of 
426.6  acres  was  cut  over  to  obtain  the  quantity  of  brush  required. 

On  August  4  the  quarter  boat  Gamma,  lying  at  the  Government  depot  in  New- 
Orleans,  was  put  in  commission  and  left  in  tow  of  the  tug  General  A.  A.  Humphreys 
(a  new  tug  just  purchased  and  more  particularly  described  in  report  on  plant)  for 
Giles  Bend,  where  she  arrived  on  August  10.  Tne  nmjoi  portion  of  the  force  on  her 
was  transferred  to  the  (quarter  boat  Kew  Orleans,  then  lying  up  in  Giles  Bend.  The 
Gamma,  with  the  remainder  of  her  force,  was  left  in  Giles  Bend  to  load  rock  from 
the  supply  on  the  bank,  while  the  New  Orleans,  with  the  transferred  force,  was  towed 
to  Bondurant  Island.  On  her  arrival  there  on  August  11  her  force  was  added  to  that 
already  on  the  ground  from  the  Delta,  and  the  construction  of  mattresses  pushed. 
Ultimately,  when  the  quarter  boat  New  Orleans  was  required  elsewhere,  a  camp  was 
established  on  the  bank.  This  method  of  quartering  and  subsisting  the  men  was 
fairly  satisfactory,  and  possesses  the  conspicuous  advantage  of  reducing  the  amount 
of  floating  plant,  thus  enabling  a  much  lai^er  amount  of  work  to  be  done  with  a 
limited  plant  than  would  otherwise  be  possible. 

The  force  in  (iiles  Bend  on  the  Gamma  meanwhile  continued  loading  rock  on 
barges  and  generally  getting  the  plant  in  readiness  to  sink  mattresses.  It  was  not 
intended  to  sink  the  first  mattress  in  Giles  Bend,  but  in  Kempe  Bend,  where  a  serious 
emergency  existed.  However,  owing  to  a  series  of  unavoidable  delays  the  stem- 
wheel  steamer  General  John  Newton  and  the  tug  General  Comstock,  belonging  to  the 
district,  were  detained  in  New  Orleans  long  beyond  the  time  when  it  was  expected 
that  they  would  arrive  on  the  ground.  The  Kempe  Bend  is  one  of  the  few  localities 
on  the  nver  w^here  the  current  is  more  rapid  during  low  water  than  it  is  at  high,  and 
with  the  small  amount  of  steam  power  at  my  command  it  was  impracticable  to 
undertake  work  at  that  locahty.  Some  of  the  mattresses,  however,  commenced  to 
silt  up,  and  it  was  necessary  that  they  should  be  sunk  at  once.  Accordingly,  the  plant 
was  placed  in  position  in  Giles  Bend  on  August  25,  and  the  first  mattress  sunk  on 
August  30,  immediately  above  Spur  No.  15.  On  September  6  the  steam  plant  was 
i"eenforced  by  the  arrival  of  the  chartered  tug  Baton  Mou^e  BeUe,  and  on  Septembers 
the  U.  S.  tu^  General  Comstock  arrived.  It  was  then  decided  to  temporarily  suspend 
sinking  in  Giles  Bend  and  move  to  Kempe,  where  an  inspection  showed  the  situation 
to  be  very  critical.  On  September  15,  luter  sinking  283,210  square  feet  of  mattress 
and  completing  the  subaqueous  work  from  Spur  12  to  Spur  15,  the  plant  was  moved 
to  Kempe. 
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It  was  not  until  October  10  that  sufficient  nlant  could  be  spared  to  resume  work  in 
Giles  Bend.  On  that  date  the  quarter  boat  New  Orleans  was  taken  off  mattress  con- 
struction and  brought  to  Giles  Bend.  The  force  at  once  commenced  loading  rock  on 
barges  preparatory  to  sinking  mattresses,  paving  bank,  etc  On  October  17  sinking 
of  mattresses  was  resumed,  and  on  October  20  grading  and  paying  of  the  upper  bank 
was  commenced.  A  lai^  amount  of  grading  was  done  by  laborers  with  shovels,  as  it 
was  decided  to  pave  the  upper  bank,  where  practicable,  to  a  height  about  10  feet  above 
average  low-water  mark.  This  was  done  to  assure  the  making  of  a  proper  junction 
from  which  to  continue  the  paving  up  the  bank  the  following  season,  even  if  the  river 
did  not  reach  a  very  low  stage,  as  in  1898. 

On  October  18  the  steamer  Oeneral  John  Newton  arrived  in  Giles  Bend  with  the  first 
tow  of  brick  from  Baton  Rouge,  and  from  this  time  on  to  January  18,  1900,  she  was 
engaged  in  the  long-distance  towing  of  cement  from  New  Orleans  and  brick  from 
Baton  Rouge.  In  ballasting  mattresses  both  rock  and  bride  were  used,  and  in  the 
upper  bank  paving  rock,  bnck,  and  a  small  quantity  of  concrete  blocks  were  used. 
Some  of  the  brick  pavement  was  similar  to  that  laid  on  a  lai^r  scale  at  Kempe.  For 
the  sake  of  experiment  the  upper  laver  of  brick  was  omittea  on  a  small  area  and  the 
wires  fastened  to  the  lower  layer  of  oricks  with  cement  mortar  alone. 

There  has  been  no  change  in  the  character  of  mattresses  used,  except  to  make  them 
somewhat  more  dense.  One  of  the  claimed  advantages  for  the  mimed  mattress 
received  a  practical  test  in  the  Giles  Bend  work  of  the  past  season.  On  account  of 
the  caving  between  the  spurs  there  was  no  such  thine  as  even  an  approximately 
smooth  shore  line,  but  a  series  of  deep  bays  with  irregular  shaped  points  projecting 
at  intervals.  A  careful  traverse  was  made  of  this  shore  line,  the  necessary  desi^s 
made  and  sent  to  the  willow  bar  where  the  mattresses  were  built  in  accordance  with 
the  plans.  Afterwards  they  were  towed  to  the  particular  locality  for  which  they 
were  intended  and  with  scarcely  an  exception  they  fitted  peHectly.  This  could  not 
have  been  done  with  the  fascine  or  woven  mattress. 

The  work  was  hampered  to  some  extent  by  the  slow  arrival  of  brick,  and  by  the 
prevalence  of  smallpox  at  the  place  where  the  mattresses  were  being  constructed. 
However,  on  January  30,  1900,  the  river  having  risen  to  19.2  on  the  gau^  at  Vicks- 
burg,  and  no  further  work  under  the  project  being  practicable  at  that  tmie,  opera- 
tions were  suspended  and  the  plant  moved  to  Kempe  Bend. 

The  total  working  time  in  Giles  Bend  was  one  hundred  and  forty-four  days,  and 
during  that  time  1,189,765  square  feet  of  mattress  were  sunk  and  144,000  sauare  feet 
of  upper  bank  graded  by  hand  and  paved.  The  new  work  extends  from  me  upper 
edge  of  Spur  No.  3  to  a  point  250  feet  below  Spur  No.  15,  a  distance  by  the  bank 
line  of  6,345  linear  feet,  of  which  2,200  linear  feet  was  repair  work  to  existinjB^  spur 
dikes.  With  the  exception  of  Spur  8},  every  spur  from  No.  3  to  15  had  additional 
mattress  work  added  to  its  shore  end,  and  the  upper  bank  paving  was  renewed. 
Owing  to  the  similarity  of  the  work  and  the  fact  tnat  it  was  all  in  proffrBSS  at  the 
same  time,  it  was  not  practicable  to  separate  the  cost  of  repairs  to  the  old  spur  dikes 
from  the  new  continuous  mattress  work  with  any  d^^ree  of  exactness. 

The  total  field  cost  of  the  work  in  Giles  Bend  was  $92,934.65.  I  assume  that 
the  cost  of  repair  work  to  existing  spurs  was  $15,547.50.  This  is  not  absolutely 
accurate,  but  is  a  fair  approximate.  Deducting  this  from  the  total  cost  leaves 
$77,387.15  as  the  cost  of  the  absolutely  new  bank  protection  work,  being  $18.67  per 
linear  foot.    This  may  be  subdivided  as  follows: 

Subaqueous  work,  per  linear  foot $16.31 

Upper-bank  work,  per  linear  foot 2. 36 

It  has  been  mentioned  previously  that  the  upper-bank  pavement  has  not  yet  been 
carried  to  its  ultimate  height,  but  to  a  line  about  10  feet  above  average  low-water 
mark. 

The  detailed  field  cost  of  the  season's  work  is  given  below: 

Constructing  mattresses  at  Willow  Bar $42, 974. 31 

Towing  mattresses  to  Giles  Bend 1,530.32 

Sinking  mattresses  in  Giles  Bend 29,631.00 

Grading  and  paving  upper  bank 16, 884. 10 

Installation,  etc •. 1, 894. 92 

Total 92,934.65 

From  the  data  at  hand  the  following  units  of  field  cost  per  square  foot  of  mattreBB 
are  obtained: 

Construction $0.03946 

Towing 00127 

Sinking .02492 

Cost  per  square  foot  in  place 06565 
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Until  within  the  past  year  bank  protection  work  in  this  district  has  been  confined 
principally  to  spur  aikes,  and  the  cost  per  square  foot  of  mattress  and  per  cubic  foot 
of  crib  work  was  the  most  convenient  and  useful  unit  Recently,  with  the  placing 
of  continuous  revetment  and  upper-bank  pavement,  I  think  that  this  unit  should  be 
changed  and  the  linear  foot  of  Dank  protected  be  used.  Accordingly,  I  have  com- 
piled the  following  as  the  cost  per  linear  foot  of  protected  bank: 

Construction  of  willow  mattresses $9.26 

Towing  of  willow  mattresses 335 

Sinking  of  willow  mattresses 6.46 

Grading  and  paving  upper  bank 2. 24 

Installation,  etc 394 

Total  cost  per  linear  foot 18.669 

This  unit  does  not  include  the  cost  of  what  may  be  termed  repair  work  to  existing 
spurs,  and  of  course  is  not  for  completed  upper-bank  pavement. 

A  careful  and  thorough  hydrographic  survey  of  Giles  fiend  has  been  made  and 
data  obtained  from  which  even  an  insignificant  change  from  existing  conditions  can 
be  detected.  So  far  as  an  ocular  inspection  can.  determine,  the  work  of  the  past  sea- 
son has  been  successful.  Caving  over  the  unprotected  portion  of  the  bend  does  not 
appear  to  have  been  as  active  as  in  past  years,  and  the  spur  levee  on  Cowpen  Neck  is, 
as  yet,  intact,  although  there  is  a  reasonable  certainty  that  it  will  be  breached  by 
caving  banks  before  next  high  water. 

PLANT. 

At  date  of  last  report  the  plant  consisted  of  89  pieces.  During  the  year  the  hydrau- 
lic dredge  Tfie  Earn  and  one  small  lighter  have  been  transfemd  from  my  cnai^. 
Barges  Nos.  16  and  28,  transferred  to  the  Quartermaster's  Department  and  lost  on 
their  way  to  Cuba,  have  been  replaced  by  two  new  bargees.  The  stem- wheel  steamer 
General  John  Newton,  built  under  contract  with  the  Iowa  Iron  Works,  has  been 
received  and  a  large  tug,  the  Oenercd  A,  A,  Humphreys,  purchased. 

The  plant  now  on  baud  consists  of  the  steel  hull  stem-wheel  steamer  Oeneral  John 
Newton,  the  steel  hull  tug  Oeneral  A,  A.  Humphreys,  wooden  hull  turn  General  Comstock 
and  Tilda,  and  the  small  wooden  hull  stem- wheel  steamer  or  laimch  RvJby;  the 
quarterboats  Alpha,  Beta,  Delta,  Oamma,  and  New  Orleans;  standard  baiges  Nos.  1  to 
10  and  Nos.  16  to  28,  bams  Nos.  660  and  B,  a  floating  warehouse,  a  dock,  pile  driver 
No.  32,  a  pump  boat^  ancTone  small  lighter — 41  pieces  in  all,  not  including  two  camel 
docks,  side  docks,  pontoon,  skiffs,  etc  Owing  to  the  plant  being  in  active  service  in 
the  field  for  nearly  the  entire  year,  operations  at  the  depot  have  been  limited,  not 
because  extensive  repairs  were  not  required,  but  because  there  was  no  time  to  make 
them. 

NEW  PLANT. 

Barges  Nos.  16  and  28  have  been  replaced  by  two  new  barges  built  under  contract 
They  are  gunwale  barges  of  the  standard  size,  124  feet  long,  30  feet  wide,  and  7  feet 
7  inches  deep  at  the  gunwales.  The  specifications  under  which  they  were  built  were 
carefully  drawn  and  their  construction  was  superintended  by  a  competent  inspector. 
As  a  result  these  barges  are  probably  the  best  of  their  kind  on  the  Mississippi  River, 
beine  built  of  choice  clear  Louisiana  cypress. 

W  nen  the  steamer  Osceola  was  condemned  as  being  beyond  economical  repair,  the 
district  was  left  without  a  large  stem-wheel  steamer  suited  for  inspection  purposes 
and  towins.  Under  contract  with  the  Iowa  Iron  Works  a  steel-null  stem-wheel 
steamer,  wnich  has  been  named  the  Oeneral  John  Newton,  was  built,  delivered  in  New 
Orleans,  and  after  several  trial  trips  accepted.  The  following  is  a  general  description 
of  the  boat:  Hull  of  steel,  160  feet  lon^,  23  feet  wide,  ana  7  feet  9  inches  deep. 
Engines,  cross  compound  surface  condensing;  hiffh-pressure  cylinder  14  inches  diame- 
ter by  6-foot  stroke;  low-pressure  cylinder,  3o  inches  diameter  by  6-foot  stroke. 
Boiler,  intemal  fired  of  the  Hopkins  type.  The  boat  has  not  been  generally  satis- 
factory from  the  standpoint  of  towing,  principally  on  account  of  numerous  break- 
downs. With  the  alterations  and  improvements  that  have  been  made  it  is  now 
thought  that  she  will  be  able  to  give  good  service. 

With  the  extension  of  bank  protection  work  in  the  Fourth  district  it  became  evi- 
dent that  the  existing  plant  was  not  equal  to  the  demands  made  on  it,  and  it  was 
especially  weak  in  the  matter  of  steam  power.  The  purchase  of  an  additional  and 
larger  tug  was  authorized,  and  after  due  advertisement  I  was  directed  to  inspect  the 
several  TOats  offered  for  sale.  After  careful  examination  I  recommended  tne  pur- 
chase of  the  tug  Isabella  T.  Dempsey,  then  lying  at  Baltimore,  Md.  My  recommen- 
dation being  approved,  the  purchase  was  made  and  arrangements  made  with  the 
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owners  to  deliver  tlie  Injat  in  New  Orleans.  She  made  the  sea  trip  without  accident 
and  arrived  at  the  Government  depot,  New  Orleans,  July  23,  1899.  The  following 
is  a  general  description  of  the  new  tug,  which  has  lx*en  name<l  the  (ienertil  A.  A. 
Humphreys:  Hull  of  steel;  length  over  all,  90  feet;  heam  unloade<i,  19  feet;  depth 
unloaded,  10 J  feet;  4  water-tiffht  compartment**;  coal  capacity,  500  barrels.  En^inee, 
steeple  compound  surface  condensing,  size  13 i  and  24  incne.s  bv  20-inch  stroke.  Boiler, 
Scotch  marine,  10  feet  diameter,  11  teet  long;  thickness  of  shell,  0.765  inch;  two  corru- 
gated furnaces  and  one  hundred  and  twenty-eight  3J-inch  tubes;  allowed  pressure, 
150  pounds.  The  age  of  the  boat  at  the  tune  of  purchase  was  14  months.  The 
Humphreys  was  at  once  put  in  commission  and  commenced  towing  the  plant  from 
New  Orleans  to  Giles  and  Kempe  bends.  With  the  exception  of  two  breakdowns, 
the  boat  was  in  constant  service  from  July  23,  1899,  until  January  17,  1900,  and 
rendered  valuable  and  satisfactor}'  service.  On  this  last  date  she  lost  her  propeller 
and,  pending  repairs,  was  returned  to  the  depot  and  put  out  of  commission. 

In  the  construction  of  the  two  new  barees,  Nos.  16  and  28^  great  difficulty  had  been 
exi)erience<l  in  obtaining  satisfactory  timber  of  the  lai^  dimensions  re<juired,  clear 
of  sap.  As  the  construction  of  six  new  barges  was  authorized  the  specifications  wert* 
amended  and  provisions  made  for  using  crt^osoted  timl)er  in  those  portions  of  the 
ban^  most  liable  to  decay.  This  permitted  the  use  of  sap  and  lessened  the  diffi- 
culty of  obtaining  pieces  of  the  required  dimensions.  A  contract  for  the  construction 
of  the  six  new  barges  was  let  on  June  30, 1899,  and  work  on  them  is  now  fairly  well 
advanced. 

REPAIRS. 

Tug  Geiieral  Cbmjttocib.— Practically  rebuilt.  Entire  new  frames  of  cypress  treated 
with  carbolineum  avenarius  from  forward  end  of  boiler  to  stem;  new  dead  wood 
from  keel  up;  new  keelson,  35  feet  long,  treated  with  carbolineum;  entire  new  set 
of  top  timbers  from  forward  end  of  boiler  to  stem,  of  cypress,  treated  with  21  pounds 
of  creosote  to  the  cubic  foot  by  the  vacuum  and  pressure  process;  new  fantail,  new 
rider,  new  transom,  all  treated  with  carbolineum;  entire  null,  except  four  strakes 
on  the  bottom,  replanked  with  cypress  planking;  inside  of  hull  sheathed,  cabin 
straightened  up  and  braced,  scraped,  painted,  and  varnished.  After  being  calked  all 
seams  in  hull  were  puttied,  which  was  then  given  two  coats  of  coal  tdr  to  water  line 
and  painted  above;  the  machinery  general! v  repaired;  a  new  solid  for^  crank- 
shaft was  installed;  also  a  new  tail  shaft  and  new  propeller;  thrast  bearmgs  fitted 
with  two  new  thrust  rings.  New  brass  bushing  and  bottom  ring  for  the  tail  shaft 
stuffing  box;  new  cast-iron  bushing  for  stem  faring;  main  cylinder  rebored,  main 
valve  planed  and  seat  faced;  new  follower  and  packing  rings  fitted  to  piston;  piston 
rod  shortened  and  new  connection  rod  made;  new  crosshead  guides,  new  balanced 
pinch  wheel,  and  eccentrics  turned  up  and  fitted  to  8traj)s.  Link  motion  and  link 
block  repaired;  steam  cylinder  of  boiler  feed  pump  rebored, piston  fitted  to  same; 
new  piston  rod  made  and  fitted,  steam  valves  faced,  and  new  liner  fitted  in  water  cyl- 
inder. The  boiler  head  and  entire  new  furnace  side  and  bridge  walls  of  the  best 
quality  of  fire  brick  laid  in  fire  clay,  and  new  door  and  fire  liners  were  placed.  Total 
cost,  $3,827.99. 

Tug  Tilda. — Thirteen  new  plank  of  various  lengths  were  put  in  on  sides  and  bot- 
tom of  hull,  besides  numerous  graving  pieces.  New  fender  strake,  plank  shear,  and 
covering  board  put  in  in  places  and  chocks  repaired.  One  piece  of  keelson  22  feet 
long  and  seven  new  floor  timbers  were  put  in.  Hull  calked,  coal  tarred,  and  painted. 
Pilot  wheel  repaired  and  pilot  house  generally  overhauled  and  refitted.  New  roof  on 
cabin.  A  new  end  was  welded  on  the  tail  shaft,  which  was  fitted  with  a  new  coupling 
and  stern  bushing.  Steam  cylinder  of  feed  pump  rebored  and  valves  fitted  and  seats 
faced.  Slight  repairs  to  boiler.  New  furnace  siae^  bridjre  and  back  walls  built,  this 
work  being  made  necessary  by  having  to  remove  the  boiler  to  put  in  new  keelson. 
0>st,  $638.40. 

Steamer  General  John  Newton. — Repairs  to  boiler,  engines,  and  shaft.  No  detailed 
account  can  be  given,  as  the  majority  of  the  repairs  were  made  during  my  absence 
from  the  depot.  The  following  may,  however,  be  mentioned:  New  wooden  pitmans, 
new  crosshead,  new  end  weldtMl  on  shaft,  new  pillow  block  complete,  new  wheel, 
new  cam-yoke  guides,  installation  of  safety  valves  in  ret^eiver  and  on  low-pressure 
cylinder,  rudder  bumpers,  etc.  Approximate  cost,  $1,144.41. 
'  Steamer  Ruby. — One  new  half -eccentric  strap  and  one  sectional  eccentric;  cost,  $15. 

Pile  Driver  No.  Sg. — Two  new  tubes  in  boiler;  cost,  $10.95. 

Small  %;i/<T.— Practically  rebuilt  at  a  cost  of  $208.86. 

Quarter  boat  Beta. — Entire  new  floor  timbers,  bottom,  and  rakes.  Two  new  gun- 
w^ale  timbers  put  in,  one  on  each  side.  Floor  timbers  and  bottom  gunwales  treated 
with  carbolineum.  Bottom  and  aides  calked  and  given  two  coats  of  coal  tar.  Cost, 
$450.68. 
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Barges  Nos.  18  and  24^ — Cargo  boxes  were  built  on  these  barges  for  the  storage  and 
transportation  of  cement;  cost,  $439.71. 


CURRENT  REPAIRS. 


These  comprise  the  miscellaneous  odd  jobs,  difficult  to  specify  but  necessary  to 
maintaining  the  plant,  such  as  new  cavils,  iron  bitts  to  replace  rotten  wooden  ones, 
work  on  doors  and  windows  of  boats,  in  boxes,  stove  pipes,  skiffs,  etc.,  etc.;  cost, 
$438.38. 


CARE  OP  PLANT. 

Afl  the  plant  has  been  in  active  service  nearly  the  entire  year,  the  cost  for  super- 
vision at  depot,  watching,  cleaning  out  bai^ges,  shifting  lines,  spars,  etc.,  has  been 
unusually  small,  being  only  $2,276.04. 

CONDmON   OF  PLANT. 

At  the  moment  of  writing  extensive  repairs  to  the  entire  plant  are  either  under 
way  or  contemplated.  From  this  it  may  be  understood  that  the  general  condition  of 
the  plant  is  bad.  It  is  not  necessanr  to  go  into  details,  but  the  general  statement 
can  oe  made  that  there  is  not  a  skiff,  bai^,  quarter  boat,  tug,  or  steamer  that  does 
not  require  work  more  or  less  extensive. 

Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas,  Assistard  Engmeer, 
Maj.  Geo.  McC.  Derby, 

Corps  of  Engineers  J  U.  S.  A. 


Appendix  5  E. 

REFOBT  OF  MH.  A.  F.  WOOLLBY,  JR.,  ASSISTANT  ENGINEER,  ON  IMPROVBMBNT  OF  ATCHAF- 
ALATA  and  red  BIVEBS,  LOUISIANA. 

June  1, 1900. 
Sib:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  work  of 
improving  Bed  and  Atchalalaya  rivers  during  tne  year  endmg  May  81, 1900. 

DREDoma. 

Old  River. — ^The  dredge  Ram  was  placed  in  readiness  and  took  the  field  on  Jnl^  22, 
1899.  Dredging  was  commenced  July  29  and  carried  on  during  intermittent  periods 
as  conditions  required  until  November  28,  when  the  stage  of  the  river  made  it  unneoes- 
sarv  for  further  dredging,  and  the  dredge  was  ordered  to  New  Orleans  to  be  laid  up 
ana  repaired. 

Navigation  was  maintained  throughout  the  season,  a  clear  channel  of  6  to  9  feet  or 
more  prevailing  during  the  low-water  period,  except  for  short  intervals  of  two  to  three 
days,  when  there  was  not  more  than  6}  feet  over  the  shoal  places  immediately  in 
front  of  the  dredge. 

Red  River  above  TumbuU  Island, — ^This  stretch  heretofore  was  not  under  the  juris- 
diction of  the  improvement  of  the  Red  and  Atchafalaya  rivers. 

The  president  of  the  Mississippi  River  Commission  ordered  the  Ram  to  devote  such 
time  as  was  not  necessary  to  maintain  navigation  in  Old  River  to  removing  any 
obstruction  to  navigation  m  Lower  Old  River. 

After  Old  River  was  placed  in  good  condition  the  obstruction  in  Lower  Red  River 
was  not  of  such  magnitude  as  to  warrant  the  risk  incidental  to  carrying  the  dredge, 
with  its  badly  decayed  hull,  over  the  Red  River  Dam. 

Fords  Crossing  and  other  bars  below  Vicksburgt  Miss. — As  these  bars  are  also  out  of 
the  re^lar  jurisdiction  of  the  Fourth  district,  the  president  of  the  Mississippi  River 
Commission  directed  that  the  dredge  Ram  be  utilized  to  keep  o^^en  to  navigation  any 
bars  below  Vicksburs,  Miss.,  when  not  necessarily  engaged  elsewhere.  None  of 
these  bars,  however,  became  so  shoal  as  to  require  dredging. 

Dredgii^:  operations  in  Old  River  were  confined  to  Carrs  Point  Bar  at  the  mouth, 
Dead  Tree  to  Ash  Cabin,  and  Chandlers  to  head  of  the  Atchafiftlaya. 

The  bar  ojctoss  the  mouth. — Cams  Point  was  somewhat  higher  and  necessitated  the 
removal  of  greater  yardage  than  during  the  x>ast  few  seasons.    The  stretch  known  as 
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second  crossmg  has  ceased  to  shoal,  and  has  shown  a  depth  of  11  to  15  feet  dnrmg 
the  past  two  seasons. 

In  the  stretch  known  as  Dead  Tree  to  Ash  Oabin  much  the  same  conditiona  pre- 
vailed as  for  the  two  previous  seasons. 

The  reach  between  Chandlers  and  the  head  of  the  Atchafalaya  showed  more  shoal- 
ingthan  during  the  pnat  two  seasons. 

The  actual  dredging  required  at  the  several  localities  were:  Carrs  Point,  73,200 
cubic  yards;  Dead  Tree  to  Ash  Cabin,  19,200  cubic  yards;  and  Chandlers  to  the  head 
of  the  Atchafalaya,  16.600  cubic  yards. 

Taken  as  a  whole,  tne  general  condition  of  Old  River  was  much  the  same  as  it  has 
been  during  the  past  two  years,  though  the  special  features  as  to  direction  and 
velocity  of  current  required  rather  more  than  the  usual  amount  of  dredging. 

The  caving  at  the  mouth  along  the  Torras  front  has  been  much  less  than  for  the 
two  previous  seasons.  The  sloughing  banks  along  Old  River  were  in  evidence  as 
usual,  but  are  gradually  improving  with  the  annual  dredging  of  lakes  and  pools  in 
the  immediate  vicinity.    The  lakes  were  drained  by  contract  at  a  cost  of  $150. 

The  average  cost  of  dredging,  including  all  the  expenses  incurred  during  the  days 
that  the  driSlge  was  in  operation,  was  |0.0304  per  cubic  yard.  The  total  cost  of 
maintaining  navigation,  including  care  and  repair  of  dredge  and  salary  of  master  and 
watchman  for  the  year,  was  17,826.49. 

Here  I  would  hke  to  make  special  mention  of  the  very  satisfactory  manner  in 
which  the  master  of  the  Ram,  Mr.  R.  H.  Bolen,  performed  the  duty  of  inspector  on 
the  construction  of  the  new  steel  hull.  I  wish  further  to  make  special  mention  of 
the  enerey  and  skill  displayed  by  cranesman,  Mr.  C.  N.  Vosburgh,  while  acting  as 
master  of  the  dredge  Ram  during  the  absence  of  Mr.  Bolen  as  inspector  on  construc- 
tion of  the  new  steel  hull. 

Atchafalaya  nil  dams. — ^The  usual  annual  survey  was  made  to  determine  the  condi- 
tion of  the  sill  dams  and  vicinity  to  show  the  location  and  extent  of  such  work  as 
may  be  necessary  to  protect  these  structures  as  well  as  the  additional  ones  originally 
contemplated  in  the  project  of  the  Commission. 

As  to  the  result  of  this  survev  I  will  only  say  that  the  conditions  still  point  to  the 
advisability  of  additional  work  at  this  locality,  the  details  having  been  reported 
upon  by  Mr.  H.  S.  Douglas,  assistant  engineer,  who  has  been  charged  with  the 
execution  of  the  work. 

PLANT. 

A  steel  hull,  cutter  frame,  cylinder  beams,  ballast  tanks,  engine  and  pump  founda- 
tions have  been  built  for  the  dredge  and  delivered  at  New  Orleans,  La.,  by  the 
Springfield  Boiler  and  Manufacturing  Company,  of  Springfield,  Ilk.,  for  the  contract 
price  of  114.650. 

The  new  hull  is  of  3  feet  ereater  beam,  25  feet  greater  length,  and  1  foot  greater 
depth  than  the  old  wooden  hull. 

The  transfer  of  machinery  and  the  building  of  a  cabin  is  being  done  at  the  Govern- 
ment depot  at  New  Orleans,  and  it  is  expected  to  have  the  dredge  ready  about  the 
1st  of  July,  should  it  be  necessary  to  take  the  field  so  soon.  Dredging  operations 
have  rarely  been  necessary  earlier  than  the  1st  of  August. 

SXTRVKTS,  GAUOBB,  ASD  OBSEBVATIONB. 

Surveys  have  been  made  at  the  following  localities  in  New  Orleans  Harbor:  South- 
port,  Carrollton  Bend,  Greenville  Bend,  Gouldsboro  Bend  to  Algiers  Point  and  Third 
District  Reach. 

These  surveys  were  executed  by  the  use  of  a  plane  table  and  a  sounding  reel,  the 
lead  line  being  of  piano  wire  about  one  twenty-nfth  of  an  inch  in  diameter,  the  reel 
reading  to  one-tenth  of  a  foot. 

The  soundings  were  located  on  the  plane-table  sheets  as  they  were  taken,  the  direc- 
tion being  determined  by  the  alidade  and  the  distance  by  piano  wire  attached  to  a 
peg  under  the  plane  talile  and  to  an  additional  reel  in  the  boat  with  the  sounding 
reel. 

The  boat  was  drifted  from  the  upstream  side  to  the  downstream  side  of  an  area 
corresponding  to  the  plane-table  sheet  and  on  arcs  corresponding  to  arcs  previously 
drawn  on  the  plane-taole  sheets,  the  distance  wire  serving  as  a  radius  on  which  the 
boat  was  swung,  the  oars  being  so  maneuvered  as  to  keep  the  distance  wire  taut. 

B^  this  method  the  entire  area  between  the  water's  enge  and  the  desired  distance 
out  mto  the  channel  was  thoroughly  studded  with  soundings  and  it  was  impossible  to 
leave  any  unsounded  saps  without  the  plane-table  sheets  showiog  such  discrepancies 
before  the  party  left  tne  field. 
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Some  of  these  sorveyB  were  duplicated  and  comparisonB  were  much  more  satisfac- 
tory than  ^e  surveys  by  the  old  methods  in  vogue  heretofore. 
Very  lespectnilly,  your  obedient  servant, 

A.  F.  WooLLEY,  Jr.,  Amttant  Engineer. 
Maj.  6bo.  McO.  Derby, 

Corp8  ofJEnffineen,  U.  8,  A. 
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BBPOBT  OF  MB.  A.  V.  WOOLLEY,  JB.,  ASSISTANT  ENGINEER,   ON  CONCRETE  BALLAST. 

New  Orleans,  La.,  March  SO,  1900, 

Sib:  I  have  the  honor  to  submit  the  following  report  on  the  result  of  the  season's 
work  of  making  concrete  as  a  substitute  for  natural  rock  for  ballasting  mattresses 
and  paving  subaqueous  slope  in  connection  with  bank-revetment  work  at  Kempe 
and  Giles  bends,  Louisiana  and  Mississippi. 

Pursuant  to  your  instructions  to  concluct  certain  experiments  looking  to  the  utili- 
zation of  the  sand  and  gravel  deposits  as  a  substitute  for  natural  rock  in  connection 
with  bank  revetment,  I  made  a  number  of  experiments  last  summer. 

The  time  available  for  the  experiments  was  somewhat  limited,  but  without  going 
into  detail  as  regards  the  experiments  themselves,  it  was  determined  that  a  concrete 
of  one  part  Portland  cement  and  twelve  parts  sand  and  gravel,  in  just  the  proportion 
they  are  found  on  the  bar,  would  answer  every  purpose,  and  that  the  proportion 
could  be  increased  where  the  sand  bars  carried  a  high  percentage  of  graveL  When 
the  experiments  were  concluded  the  time  at  which  it  was  expected  to  commence 
operations  was  so  near  at  hand  that  it  was  a  question  of  much  aoubt  whether  a  con- 
crete mixer  of  the  type  desired  could  be  had  from  any  of  the  builders  without  delay- 
ing the  beginning  ol  the  work.  From  sketches  and  aata  furnished  by  myself  to  one 
of  the  local  machine  shops,  a  mixer  was  built,  of  the  type  in  most  general  use,  and 
at  a  cost  of  several  hundred  dollars  less  than  r^lar  builders'  price.  The  plant  was 
all  in  readiness  to  go  to  the  field  of  operations  on  August  6,  1899,  but  owing  to  acci- 
dents to  some  of  the  towboats,  to  shortness  of  plant,  to  my  being  ordered  away  on 
other  work,  to  necessity  for  repairs  to  the  tug  Comstock  and  towboat  General  John 
NewUm,  and  to  my  own  illness,  the  work  was  not  really  started  until  October  11 ,  1899. 

At  the  particular  stage  of  water  when  work  was  commenced,  it  was  decided  that 
Bondurant  Island  would  be  preferable  to  Kempe  Towhead  as  a  location  for  the 
manufacture  of  the  concrete,  as  there  were  two  forces  carrying  on  n^*\ttre8S  construc- 
tion in  the  immediate  vicinity,  and  the  tugboats  used  as  tenders  at  t^e  mattress  ways 
could  be  utilized  when  necessary,  thus  avoiding  the  expense  of  an  exclusive  tow- 
boat  for  the  use  of  the  concrete  plant.  In  addition  to  the  foregoing  causes  for  delay, 
there  was  a  leaky  boiler,  which  would  not  make  steam  for  the  mixing  engine.  I 
had  been  informed,  upon  inquiry  upon  the  subject,  that  this  boiler  was  m  good  con- 
dition. The  boiler  was  placed  m  good  condition  by  having  an  entire  new  set  of  57 
flues  put  in. 

The  method  of  operation  was  as  follows: 

The  mixer,  engine,  and  boiler  were  mounted  on  two  tram-car  trucks,  these  two 
cars  being  coupled  together.  There  was  another  or  third  car,  which  was  used  as  a 
batch  or  measuring  car,  and  into  this  car  sand  and  gravel  was  placed  in  the  quantity 
necessary  for  one  barrel  of  cement,  at  ^e  proportions  which  were  being  usea. 

The  concrete  was  formed  or  molded  into  blocks  or  slabs  by  parallel  lines  of  12-inch 
boards  placed  on  edge  and  spaced  6  feet  apart  These  boards  carried  1  by  2  by  12 
inch  vertical  cleats  on  their  inner  faces,  these  cleats  being  spaced  about  8  inches 
center  to  center,  or  6  inches  in  the  clear.  These  cleats  supported  and  held  in  place 
plates  of  No.  12  iron,  12  inches  by  6  feet,  flanged  on  one  edge  2  inches,  so  as  to  form 
a  2  by  10  inch  angle,  the  2-inch  leg  resting  on  the  side  board  cleats  and  the  10-inch 
leg  hanging  vertical  and  forming  the  division  between  the  adjacent  blocks  of  con- 
crete. These  plates  were  used  double;  that  is,  one  being  suspended  on  each  side  of 
each  cleat,,  thus  forming  a  space  of  2  inches  between  adjacent  blocks  of  concrete. 

The  side  or  molding  boards  were  held  in  place  by  iron  clamps  or  dogs,  6  feet  4 
inches  long,  terminating  in  a  right  angle,  and  a  le^  8  inches  long  on  each  end.  This 
S-inch  leg  served  to  hold  the  boards  from  springing  apart  while  concrete  was  being 
tamped,  and  also  to  hold  themselves  vertical  by  the  weight  of  the  8-inch  legs  when 
the  molds  were  being  set  up. 
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It  will  be  seen  from  the  foregoing  that  the  ^und  formed  the  bottom  of  the  mold. 
A  light  and  portable  track  was  laid  parallel  with  this  line  of  molds.  The  mixer  was 
12  feet  long  and  was  momited  crosswise  on  the  truck  so  as  to  deliver  well  over  into 
the  center  of  the  line  of  molds.  The  batch  or  measoring  car  was  filled,  the  mateiial 
was  then  shoveled  directly  to  the  mixer,  thence  delivered  by  the  mixer  direct  to  the 
center  of  the  molds.  There  it  was  well  tamped  and  left  midisturbed  for  at  least  sev- 
eral hours  before  the  molds  were  removed.  The  batch  or  measuring  car  was  oper- 
ated in  such  a  way  that  by  the  time  a  batch  had  been  shoveled  mto  the  mixer 
another  set  of  men  had  filled  the  car  with  the  necessary  sand  and  gravel;  tiiis  was 
leveled  off  and  another  barrel  of  cement  spread  over  it  and  a  fresh  batch  was  ready 
for  the  mixer  in  a  very  short  interval.  After  passing  each  batch  through  the  mixer 
the  mixer  and  batch  car  were  moved  ahead  just  so  many  mold  spaces  as  one  batch 
would  fill,  thus  limiting  the  amount  of  shoveling  that  woula  be  neceBsary  to 
thoroug^hly  fill  each  mold. 

In  this  wa^r  the  work  is  continued  as  far  as  it  is  desired  to  carry  the  line  of  molds. 
In  the  meantime  there  is  a  force  behind  setting  a  new  line  of  molds  parallel  to  the 
previous  one  and  shifting  the  track  to  a  new  position.  Then  the  mixer  and  batch 
car  are  rolled  back  to  the  end  of  the  new  line  of  molds  as  before  and  the  process  con- 
tinued, the  limit  bein^  the  territory  covered  by  good  material,  or  the  area,  oti^erwise 
the  yard,  over  which  it  is  desired  to  place  the  fimshed  product. 

Molding. — The  plan  for  molding  originally  contemplated  making  the  blocks  of  con- 
crete 6  by  12  by  12  inches.  This  was  to  be  accompushed  by  placing  the  6-foot  divi- 
sion plfl&s  12  inches  apart,  and  then  subdividing  further  by  using  12  by  12-inch 
plates  placed  at  right  angles  between  the  6-foot  plates  and.  spaced  6  inches  apart, 
thus  making  12  blocks  between  each  of  the  6-inch  steel  plates.  This  was  impractica- 
ble owing  to  the  additional  labor  of  setting  molds,  difficulty  of  holding  the  small 
plates  in  place,  difficulty  of  properly  tamping  the  small  blocks  and  removing  the 
small  plates.  It  was  found  advisable  to  place  the  6-foot  division  sheets  only  6  inches 
apart  m  the  clear  and  to  subdivide  these  6-inch  by  12-inch  by  6-foot  blocks  by  break, 
ing  with  a  sledge  hammer  into  as  many  pieces  as  aiesired;  this  was  done  and  included 
as  a  part  of  the  process  of  loading,  two  men  being  able  to  break  150  to  200  tons  per 
day.  at  a  cost  of  say  10.016  to  10.02  per  ton. 

Tne  side  molding  boards  were  undamped  at  the  end  of  one  to  two  hours.  This 
allowed  the  division  plates  to  press  together  slightly,  the  air  to  circulate  freely  in  the 
space  between  adjacent  blocks,  thus  shortening  the  period  at  which  the  steel  plates 
could  be  safely  removed  and  reset  in  a  new  line  of  molds.  Practically,  I  had  often 
to  remove  these  steel  plates  at  the  end  of  two  hours,  owing  to  the  limited  number  at 
hand;  this  is  entirely  too  early  and  results  in  considerable  breakage  of  the  green  or 
fresh  blocks.  There  should  be  enough  of  these  plates  at  hand  so  that  they  would 
not  have  to  be  removed  sooner  than  six  or  eight  nours.  Such  a  number  was  not  pro- 
cured this  season  because  of  the  fact  that  there  was  a  probability  tiiat  after  a  season's 
work  it  would  be  demonstrated  that  a  modification  of  the  plant  would  be  not  only 
advisable  but  imperative  from  the  point  of  view  of  greater  economy  of  operation. 

These  remarks  as  to  steel  plates  are  also  applicable  to  certain  other  portions  of  the 
plant. 

With  the  facts  before  me  now  I  am  of  the  opinion  that  the  blocks  instead  of  being 
molded  12  inches  deep  on  edge  could  be  more  economically  made  deeper.  This 
would  admit  of  a  greater  tonnage  being  made  and  stored  on  a  given  area,  and  they 
could  be  more  economically  handled  in  loading.  Just  how  much  deeper  these  blocks 
might  advantageously  be  made  I  am  not  in  a  position  to  say  positively  at  this  moment 
Fineen  inches  to  16  mches  is  practical,  and  1  am  of  the  opinion  that  this  might  be 
increased  to  18  inches;  this  latter  figure  being,  I  believe,  near  the  limit,  as  the  blocks 
would  be  liable  to  topple  over  while  the  plates  are  being  removed. 

Loadinq. — ^The  question  of  loading  was  one  that  was  attended  with  many  difficul- 
ties and  drawbacks. 

The  old  cars  and  tramway,  for  a  number  of  years  stored  at  Barbres  Depot,  was 
used  to  transport  the  concrete  from  the  yard  to  the  barge.  The  barge  was  moored 
"end  on"  to  the  shore,  the  truck  being  run  over  a  trestle  onto  and  down  the  center 
of  the  barge,  the  material  being  dum^d  to  either  side.  The  cars  were  sent  aboard 
the  barge  by  gravity  and  carried  back  oy  mule. 

The  track  was  old,  in  bad  shape,  and  rather  light  for  a  gravity  road  and  hieh 
speeds.  The  cars  were  old,  in  baa  repair,  and  too  small  for  the  extreme  haul.  The 
flatness  of  the  bar  and  rising  and  falling  stages  of  the  river  caused  serious  delays  and 
repetition  of  trestle  building. 

This  loading  question  is  a  serious  one  in  connection  with  the  cost  of  manufacturing 
artificial  ballast.    It  is  my  opinion  that  this  could  be  met  on  two  different  plana. 
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First, — A  strong  pile  trestle  terminating  in  a  loading  pier,  the  barges  to  be  moored 
alongside  of  the  pier  and  the  ballast  dumped  down  mto  the  bar^e  over  a  chute  or 
chutes,  the  cars  to  be  operated  with  a  cable  to  let  them  down  and  haul  them  back. 
The  trestle  could  be  built  on  such  an  incline  as  to  allow  the  barges  to  be  loaded  just 
as  near  the  yard  as  the  prevailing  stage  of  the  river  would  permit. 

Second, — A  cableway  could  be  used  with  automatic  dump  buckets,  etc.  As  to  these 
there  are  several  t3ri>e6  of  this  method  for  transporting  materials.  I  have  both  of 
the  foregoing  methods  of  transportation  under  consideration  and  hope  to  have  bids 
on  each  shortly. 

The  small  tonnage  that  will  probably  be  made  next  season  <  10, 000  tons)  would 
not  in  itself  justify  much  outlay  in  the  way  of  plant,  but  aside  from  the  bcit  outfit 
for  loading  I  am  confident  that  all  the  other  portion  of  the  plant  can  be  modified  and 
improved  to  best  suit  the  purpose  at  a  cost  that  would  be  no  serious  tax  on  the  com- 
ing season's  work. 

The  scarcity  of  white  labor  made  it  imperative  that  I  should  use  negro  labor,  and 
for  this  kind  of  work  I  think  I  prefer  the  negro  labor.  Until  February  I  was  forced 
to  pay  12i  cents  ner  hour,  board  included,  owing  to  the  fact  that  there  was  other 
work  m  the  immediate  vicinity  where  such  wages  could  be  had,  and  my  work  was 
the  harder  of  the  two.  After  the  first  of  February  I  paid  only  10  cents  per  hour, 
board  included — paying  off  the  hands  every  Saturday  night  in  cash.  For  another 
season  I  feel  that  I  could  get  any  quantity  of  labor  at  10  cents  per  hour,  board 
included,  and  pay  off  Saturday  night. 

From  the  foregoing  it  will  be  seen  that  I  have  been  forced  to  pay  25  per  cent  more 
for  my  labor  than  was  necessary,  and  the  result  is  shown  in  the  cost  of  the  finished 
product. 

The  following  is  a  statement  showing  the  cost  of  the  finished  product  on  the  bar, 
the  cement  being  included  at  12.60  per  barrel. 


Date. 


Tons. 


Propor- 
tionof 
cement 


CoeXot 
cement 
per  ton. 


Concrete 
per  ton. 


Total. 


October 

November . 
December . 

Do 

Januaxy . . . 
Bebniary.. 
March 


700 
2,64S 

914 
1,270 
2,385 
1,869 

530 


It0l2 
It0l2 
ltol2 
ItOlS 
ItolS 
ItolS 
ltol8 


«1.083 
1.083 
1.083 
.977 
.977 
.977 
.977 


S2.418 
1.601 
1.647 
1.641 
1.562 
1.517 
1.552 


Total 10,311 

Plant  and  miscellaneouB  expenses  charged  to  manufacture:  10,811  tons,  at  90.122. 


Qrand  total. 


$1,689.10 
4,281.44 
1,505.86 
1,957.07 
8,725.37 
2,835.27 
822.56 


16,766.17 
1,257.94 


18,024.11 


It  will  be  noted  that  the  prices  per  ton  for  the  first  month  (October)  is  exorbitant. 
This  is  due  to  several  causes,  among  w^hich  were:  Most  of  the  work  was  done  by 
hand,  owing  to  the  boiler  being  in  bad  condition  and  undergoing  repairs;  the  work 
was  entirely  new  to  all  my  subordinates  and  they  had  to  be  educatea  up  to  a  proper 
conception  of  the  work,  some  of  them  not  being  adaptable.  There  were  many  things 
I  had  to  leam  myself.  I  was  ill  with  chills  and  fever,  being  confined  to  my  room 
much  of  the  time.  I  was  away  under  orders  part  of  the  time,  and  finally  I  might 
add  that  at  the  beginning  all  of  my  subordinates,  laborers  included,  regarded  the 
whole  thing  as  a  fiasco.  It  was  no  small  job  to  furnish  all  the  faith  for  such  an 
undertaking  with  all  the  attendant  circumstances.  A  statement  will  be  found  below 
showing  the  number  of  tons  loaded,  together  with  the  cost. 


Date. 

Tons. 

Average 
per  ton. 

Cost. 

November  to  March 

6,100 

10.5527 

•2,838.77 
632.00 

Plant  and  other  miscellaneous  expenses  charged  to  loading,  5,100  tons. 

"^ 

Grand  total 

8,470.97 
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BkumifoT  the  seeuon, 

Mannfactoie $18,024.11 

Loading ;. 3,470.97 

Total 21,495.08 

It  will  be  seen  from  a  glanoe  that  this  item  for  loading  is  very  high;  to  me  the 
price  is  very  unsatisfactory  and  disappointing. 

The  most  diligent  effort  was  maintained  to  reduce  and  keei>  down  the  cost  for 
loading,  and  every  time  I  thought  I  had  reached  the  point  within  reason  somethiof; 
would  happen  to  upset  my  calculations.  Unfortunately  it  so  happened  that  whea  I 
was  in  a  position  to  load  at  anything  like  a  reasonable  figure  the  concrete  was  not 
needed. 

In  my  computation  for  the  cost  of  loading  I  have  been  very  liberal  and  at  a  slight 
sacrifice  to  the  cost  of  manufacturing  the  concrete. 

I  arrived  at  my  figures  in  the  following  manner: 

The  sum  of  the  Varies,  plus  all  other  expenses,  plant  excepted,  divided  by  the 
number  of  tons  manufactured,  plus  the  number  of  tons  loaded,  equaled  the  average 
cost  for  each  handling;  i.  e.,  manufacturing  and  loadine. 

This,  as  vou  see,  places  the  cost  of  loading  on  a  par  witn  the  cost  for  manufacturing, 
less  the  value  of  the  cement  In  arriving  at  the  cost  of  manufocture  the  cement  was 
reckoned  at  $2.60  per  barrel  or  $1,083  per  ton  of  concrete  at  the  proportion  of  1  to  12, 
and  $0,977  per  ton  of  concrete  at  the  proportion  of  1  to  13. 

Oenend  remarks, — It  was  in  my  opinion  found  advisable  to  use  more  water  than  is 
required  theoretically,  thus  savins  some  labor  in  tamping,  as  the  tamping  was  by 
hand,  the  slightly  wetter  material  oeing  so  little  inferior  to  that  mixed  in  the  correct 
''damp''  state  as  to  more  than  offset  the  additional  labor  of  tamping. 

As  to  loading,  I  think  it  would  be  best  to  have,  say,  60  to  75  per  cent  of  the  concrete 
made  prior  to  date  of  being  used;  then  one  force  could  be  utilized  to  do  the  loading 
and  also  to  finish  makins  the  balance  of  40  to  25  per  cent  of  the  concrete  at  such  odd 
intervals  as  there  would  be  while  no  empty  barses  were  available  for  loading. 

Possibly  a  still  better  plan  would  be  to  have  all  the  concrete  made  and  the  making 
force  disbanded,  the  loading  to  be  done  by  the  forces  of  the  assistant  engineer  in 
chaige  of  the  bank  revetment  work.  This  would  place  the  loading  entirely  at  his 
convenience,  and  thus  make  the  loading  and  the  use  of  the  ballast  work  in  perfect 
harmony. 

V  ery  respectfully,  your  obedient  servant, 

A.  F.  WOOLLBT,  Jr., 

Aesistcmi  Enfftneer. 
MaJ.  Gbo.  McC.  Derby, 

Corps  of  Engmeera,  U.  S,  A, 
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United  States  Enoikser  Office. 

New  Orleans,  La,,  June  30, 1899, 

No.  1. — Abstract  of  woposaJis  received  in  response  to  advertisement  {circular)  dated  May 
£5,  1899,  opened  this  day  by  Maj.  George  McC.  Derby j  Corps  of  Engineers,  for  leoee  vxrk 
in  the  Fourth  district,  improving  Mississippi  Eiver, 

LOWER  TENSAS  LEVEE  DISTRICT. 


Name  and  address  of  bidder. 

Evcrgreen-Bondurant  Levee. 

No. 

Lotl, 

sections 

1-6. 

Lot  2, 

sections 

7-12. 

Lots, 

sections 

13-18. 

Lot  4, 

sections 

19-24. 

Lot  5, 

sections 

26^. 

Lota, 

sections 

81-86. 

1 
7 

H.  J.  Looiiain,Tiii8ley.  Mlas 

Ludan  Bland,  Point  Pleasant,  La  . . 

Cents. 
16 

Cents. 
17 

Genu. 

16 
016.19 

OentB. 
16 

Cents. 
16 

<^» 

4 

H.  Morgan,  Tlnaley ,  Miss '. 

H.  F.  Qarblsh,  Point  Pleaaant,  Mias. 

Helgaflon  Bros.,  Lehman,  La 

I.  R.  fiobbitt,  Mark,  La 

18.50 
19.76 
19 
a  16. 20 

6 
7 
8 

21 

22 

al6.70 

19 

16.45 

15.70 

19 

18 

al6.60 

19 

17.45 
al6.60 

28 

ao 

28 

a  Accepted. 
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No.  1. — Abstract  of  praposaU  received  in  response  to  advertisement  {circular)  dated  May 

S6f  1899f  ete.— Continued. 

LOWER  TENSAS  LEVEE  DI8TRIGT--Ooiitinued. 


Name  and  address  of  bidder. 

Eveigreen-Bondurant  Levee. 

No. 

Lot  7, 

sections 

87-42. 

Lots, 

sections 

4»-48. 

Lot  9, 

sections 

49-54. 

Lot  10, 

sections 

55-60. 

Lot  11, 

sections 

61-67. 

Lot  12, 

sections 

6&-78. 

H.  J.  Loonaxn.  Tlnsley,  Min 

James  R.  Marlow,  L* Argent,  La.... 

Cents. 
82 

Cents. 
28 

Onis. 
al4.50 

Cents. 
12 

Cenis. 
16 

Cents. 
12 
18} 
14.60 

TT    MnrflTATi    Tinnlftv   Mias      '.    ..      _ 

14.60 

20.60 

16 

14.95 

19 

19.26 
17 

17.90 
18 

Hearin  &  O'Connor,  Baton  Rogue, 
La.. 

17.50 

H.  F.  Garblsh,  Point  Pleasant,  La.. 

Helgason  Bros.,  Lehman,  La 

I  R.  PobWtt.  MftTk.  Ta  . .  r  

80 
85 
82 

a  24. 75 
27 
29 

21 

17.60 

17.75 

15 
15 
14| 

a  Accepted. 

IlNiTBa)  States  Enginebb  OvncB, 

New  Orleans,  La.,  July  IB,  1899. 

No.  2* — Abstract  of  proposals  receii^ed  in  response  to  advertisement  (circular)  dated  July  1, 
1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  levee  work  in 
the  Fourth  district,  impromng  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Evergreen-Bondurant  Levee. 


Lot  6,  sec- 
tions 81-86. 


Lot7^8ec- 
tions  87-42. 


Lot  10,  sec- 
tions 55-60. 


Lot  11,  sec- 
tions 61-67. 


Lot  12,  sec- 
tions 68-78. 


James  R.  Marlow,  L' Argent,  La . . . 

Helgason  Bros.,  Lehman,  La 

Clark  &  Reagan,  Plaqaemlne,  La  . 

Batt  O'Brien,  Tinsley,  Miss 

M.  L.  Tiinnan,  Cinclare,  La 


Cents. 


Cents. 


Cents. 


85 
*87.'66" 


18.95 
18.60 
14.48 
14.94 


Cents. 
18 

16.95 
17.50 
18.75 
18.96 


Cents. 
al2.90 
18.96 
18.76 
14.98 
15.97 


aAooepted. 

United  States  Engineer  Office, 
New  Orleans,  La.,  August  lly  1899. 

No.  3. — Abstract  of  proposals  received  in  response  to  advertisement  (circular)  dated  July  IS, 
1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  jor  levee  work  in 
the  Fourth  district,  improving  Mississippi  River. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Section  81. 

Section  82. 

1 

Cents. 
al0.60 

a  10  60 

a  Accepted. 
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United  States  Engineer  Office, 

New  OrleanSf  La,,  July  1,S,  1899, 

No.  4. — Abstract  of  proposals  received  in  re»ponse  to  advertisement  {circular)  dated  July 
1£,  1899 y  opened  this  day  by  Maj.  George  McC.  Derby y  Corps  of  Engineers^  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Evemeen- 
Bondonint 
Levee— lot 
No.  10,  sec- 
tions 65-60. 

1 

riark  A  Rpflgan,  Red  River  Jj^ntMng^  Ta .-_--,,. 

OaiU. 

a  13 

a  Accepted. 

Unitkd  States  Engineer  Office, 
New  Orleans,  La.,  August  17,  1899, 

No.  6. — Abstract  of  proposals  received  in  response  to  advertisement  {circular)  dated  August 
7, 1899,  opened  this  d/iy  by  Maj.  George  McC,  Derby,  Corps  of  Engineers,  for  levee  work 
in  the  Fourth  district,  improving  Mississippi  River. 

LAKE  BORQNE  LEVEE  DISTRICT. 


Name  and  address  of 
bidder. 

Chalmette  levee. 

Kenllworth  levee. 

Mary 
levee. 

Harris  levee. 

No. 

Section  1. 

Section  2. 

Sections 
1-2. 

Sections 
8^. 

Section  1. 

Section  2. 

1 

Chaa.H.  Smith,  New  Or- 
leans,  Ta 

Cents. 
15.90 
16.94 

014.76 

Cents. 
a  15. 90 
16.94 

Cents. 
al4.90 
16.72 

Cents. 
a  14. 90 
16.72 

CenU. 
16.80 

Cents. 
16.84 

Cmt*. 
16.  M 

2 

H.G.  Seeligson,  New  Or- 
leans, La 

8 

Leonce  Roy.New  Orleans, 
La 

4 

F.  W.  Gleason,  Dalcour, 
La 

16 

1 

5 

F.  M.  McLaughlin,  An- 
ohor.  La 

18 

18 

18 

18 

19 

19 

• 

a  Accepted. 

United  States  Engineer  Office, 
New  Orleans,  Ixi.,  August  17,  1899. 
No.  6. — Abdract  of  proposals  received  in  response  to  advertisements  {circular)    dated 
August  7,  1899,  openM  this  day  by  Maj.  George  McC,  Derby,  Corps  of  Engineers^  for 
levee  work  in  the  Fourth  district,  improving  Mississippi  River, 

BARATARIA  LEVEE  DISTRICT. 


No. 

Name  and  address  of 
bidder. 

Upper  Magnolia. 

Littie 
Rock. 

Belle  Chaase. 

Alliance. 

Section  1. 

Section  2.  |sectionS. 

Section  1. 

Section  2. 

1 

A.Dobard  &  V.Brooks, 
JpRtift  Bond.  Ta  . . 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 
16.50 

2 

F.  M.  McLaughlin,  An- 
chor, La 

016.75 
17.90 

16.75 
17.90 

16.75 
17.90 

16.75 
15.90 

a  16. 75 
19.40 

a  16. 76 
19.40 

16.75 

6 

Cha».  H.Smith,  New  Or- 
leans,  La 

14.90 

7 

H.  B.  Turcan,  Naomi,  La  . 
Michael  Cullen,  New  Or- 
leans, La .... 

16 

9 

al4.90 

10 

H.  G.  Seeligson,  New  Or- 

17.90 
18 

17.90 
a  16 

17.90 
17 

a  14. 90 
15 
15.90 

20.72 
20 

20.72 
20 

11 
12 

Robert  McNamara,  New 
Orleans,  La 

John  F.  Meyer,  English 
Tnm,TA....  ... 

16 
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No.  6. — Abstract  of  proposals  received  in  response  to  advertisonenU   (circular)   dated 
Antpist  7,  1899^  etc. — Continued. 

BARATARIA  LEVEE  DISTRICT— Continued. 


No. 

Name  and  address  of 
bidder. 

St.  Rosalie  to 
Ironton. 

Orange  farm. 

Red- 
dick. 

Nairn 
exten- 
sion. 

Rodey  extension. 

Sec- 
tion L 

Sec- 
tion 2. 

Sec- 
tion 1. 

Sec- 
tion 2. 

Sec- 
tion L 

Sec- 
tion 2. 

1 

A.  Dobard  <&  V.  Brooks, 
Jesuit  Bend,  La 

CniU. 
17.25 
18.75 

Ctnt9. 
17.50 
18.7© 

Cents. 

OentB. 

Cerdi. 

Cents. 

CenU. 

CenU, 

2 

F.  M.  McLaughlin,  An- 
chor, La 

19 

19 

B 

8.  D.  Bartolo,  Nairn,  La  . . . 



24 

4 

J.  B.  Etu<torling,  Bani.s,  La 
Cha.s.  H.  Smith,  New  Or- 
leans, La 

14.50 

18.24 

O14.60 

19 
14.9 

2i.5 

6 

a  15. 90 

15.90 

16.24 

16.24 

O14.90 

14.9 

6 

Gus.    H.    Schoenberger, 
Triumph,  La 

7 

H.  B.  Turean,  Naomi,  La . . 
John    Cleary,  New    Or- 
leans, La  

16 

16 

8 

15J 

a  15. 43 

19 

a  14  J 
15.45 
19 

16 

9 

Michael  Cullen,  New  Or- 
leans, La 

a  15. 90 
117 

15 
16 

11 

Robert  McNamara,  New 
Orleans,  La 

17 

16 

15.50 
al4.90 

18 

P.  Haman,  New  Orleans, 
La 

a  14. 90 

1 

a  Accepted. 

United  States  Enqineer  Office, 

New  Orleans,  La.,  August  £6,  1899, 
Xo.  7. — Abstract  of  proposals  received  in  response  to  adveriisemeiU  (circular)  dated  July  1, 
1899 f  opened  this  datf  hi/  Maj,  George  McC.  Derby,  Corps  of  Engineers,  for  levee  work- 
in  the  Fourth  district,  improving  Mississippi  River, 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Evercreen- 

Boiidurant 

Levee,  lot 

No.  11. 

1 

Helgason  Brothers,  St.  Joseph,  La 

Cents. 
a  14. 95 

a  Accepted. 

United  States  Enchneer  Office, 

New  Orleans,  La.,  July  31,  1899, 
No.  8. — Abstract  of  proposals  received  in  response  to  advertisement  (circular)  dated  July 
1,  1899,  opened  this  day  by  Maj,  George  McC.  Derby,  Corps  of  Engineers,  for  levee 
work  in  tlie  Fourth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Batt  O'Brien,  St.  Joseph,  La . 


Evergreen- 

Bondurant 

Levee,  lot 

No.  7. 

Cents, 
a  2^2 


a  Accepted. 
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4928   KEPOBT  OF  THE  GHISF  OF  ENGINEERS,  U.  &  ARMT. 

Uhitsd  Statb  E3fonrsBB  Offics, 

A>ir  OrUam,  La.,  My  32, 1S99. 

No.  9. — AhfiTfiri  of  profpOM^'g  reeewed  in  raponM  to  adrfrti$emfnt  (cimdar),  dated  JWt/ 
i,  I/f^ffK  tff^uf^i  thi*  day  hit  Mnj.  Gfrfrgt  McC.  Derby,  C&rpg  <^  Engiaten,  for  lau  work 
in  the  Finirih  dtMri^i,  imprt/vino  Mi^fimppi  Ritrr, 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

K«me  and  addreaB  of  bidder. 

EreiKTMO- 

BoDdonnt, 

LotKafiL 

1 

HelgiMion  Bro"  ,8t.  Jf^^'ph.  Ia • 

OaUi. 
a.20 

a  Accepted. 

United  Btatb  Engikrer  Offici, 
Netc  OrUarut,  La.,  September  4, 1S99. 

No.  10. — Ahttr€iet  of  propo^aU  received  inrefpongetoadreTtisement  {cimtktr)  dated  AugMt 
US,  1809,  oftened  thif  d'Hj  hy  Maj.  Gemae  McC.  Derby,  Corpi  of  Engineen,  for  laxe 
work  m  the  Ftmrih  district,  improving  J/i.^i>mppi  River, 

LAKE  BORONE  LEVEE  DISTRICT. 


No. 

Name  and  addreaB  of  bidder. 

levee. 

Harris  levee. 

Section  L 

Section  2. 

1 

L.  Paonoy,  TWilpoiir,  T>a , , ,    _ ,  ^  _  _ 

ftn/J. 
15.75 

Oente. 

OmU. 

7 

Michael  Miuholl.  New  Orleans,  La 

15 
alS.50 
15.25 
15.50 
15.75 

15 

John  Cleary,  New  Orleans.  La 

al4.50 

Michael  Cullen,  New  Orleann,  La 

151 

Robert  McNamara,  New  Orleans,  La 

15.50 

J.  B.  E4*«t*^rlinf?,  Bnni4,  lA r 

15.75 

F.  M  McUMb't'i^n.  N^w  Orlf^na,  I«                          .... 

al3.50 

a  Accepted. 

Unttbd  States  Enoinskb  Offici, 

New  Orleans,  La.,  September  95, 1899. 

No.  11. — Abftract  of  propomU  received  in  responne  to  advertisement  (circular)  dated 
August  Sly  18! f 9,  o^xnied  this  day  by  Maj.  George  McC.  Derby,  Oorpt  of  Engineers,  for 
levee  work  in  the  Fourth  district,  improving  Mistfissippi  Biver. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Catfish 
Bayou 
Dike. 

Minne- 
haha. 

Esperaiua. 

GlaaKOCk. 

1 

Helfrnnon  Bros.,  St.Josoph.La 

OenU. 
a  17. 60 

OentM. 

a  12. 73 
20 

Otnts. 

OenU. 

? 

Danieron  &  White.  New  Orleans,  La 

8 

W.A.Miller,F»iirview,La 

26 

4 

L.M.DHlKHrn  Natchez.  Miss 

S3 

ft 

James  R.  Mariow,  St.  Joseph,  La 

14.97 
12.74 

85* 

^ 

Joaeph  Curry,  St.  Joseph,  La. 

a  Accepted. 


Digitized  by  VjOOQIC 
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United  States  Enginbbb  Office, 

New  Orleans^  La.y  September  SS,  1899, 

No.  12,—Ab^(id  of  jyrmxmU received  in  respcmse  to  advertUemerd  (circular)  dated  Augrat 
SI,  1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Onrsof  Engineers,  for  levee  work 
in  the  Fcmrth  dxArid,  improving  Mississippi  River, 

ATCHAFALAYA  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Watson. 

BuoucL 

Hermit- 
age. 

Devall. 

Barrosa. 

Home- 
stead. 

1 
2 
8 

4 

fjf  T.  T.innAn  ninM&rp  La 

OerUs. 
14.97 
16 
21.50 

ants. 
16.99 
16 
16 

Cents. 

Cents. 

Osnte. 

Cents. 
14.99 

F.  M.  McLaughlin,  Baton  Rouge.La. 

29.75 

26 

26 

16 
17.60 

Dameron  &  White,  New  Orleans,  La. 

86 

86" 

"*"  'iR'^n 

5 

Donovan  &  Daley,  New  Orleans,  La. 
Mississippi  Levee  Constniction  Co., 

Ogden  Bros.  &  Park,  Baton  Rouge, 

Helgason  Bros.,  Bt  Joseph,  La 

29.76 

27 


27 

14.20 

7 

8 

28.99 

13.94 

23.99 

al8.96 

9 

10 
11 
12 

18 

N.P.Philips,  Red  River  Landing, 

La. 
Jno.  F.  Irvine,  Bayou  Sara,  La 

a  18. 25 

ai2 

18.97 
12.46 
16 

14.97 

J.W.Whipple  &  Son,  New  Roads, 
La. 

16.98 

44.90 

19.60 

022.60 

18.45 

No. 

Name  and  address  of  bidder. 

Port  Allen. 

Limerick.    Cinolare. 

Brusly. 

St.  Del- 
phine. 

1 

M  1.  Tiinnan  f!inr1n.re.  La 

Cents. 
16.60 
17.60 

OenU, 
19.85 
17.50 
22 
16.60 

.     14.20 

Cents. 

18.98 

16.26 

012.87 

13.40 

18.50 

22.97 

13 

12.76 

17 

16.26 
17.60 
16.40 

18.50   . 

'n.w 

2 
8 

F.  M.  McLaughlin,  Baton  Rouge,  La. 
G-eorcte  B  vme  M&rk  Lft  • 

al6.26 
19.50 

5 
6 

Donovan  &  Daley,  Plaquemlne,  La. . 
Mississippi  Levee  Construction  Ck)., 

17 

14.20 

18.94 
a  13. 30 
15 
17.4ft 

18.40 

7 

Ogden  Bros.  &  Park,  Baton  Rouge, 

8 
12 
18 

Helgason  Bros.,  St.  Joseph,  La 

J.W.  Whipple  &  Son,  New  Roads,  La 

al4.20 

•••      i4.46 
al4 
17.60 

22  Rn 

18 

1 

o  Accepted. 


United  States  Enqinbkb  Office, 

New  Orlecins,  La.,  September  eS,  1899. 


'  of  proposals  received  in  response  to  advertisement  (circular)  ^^'^.^!^f^^ 
d  this  day  by  Maj.  Qeorqe  McC.  Derby,   Corps  of  Engineers,  for  levee 


No.  1^.—Aht*ra4i  i 

SI,  1899,  opened' ^    v        . 

work  in  the  Fourth  districts,  improving  M'ississippi  River. 

LAFOURCHE  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


No. 


?^vf  \J'S?*£'  Anchor,  La 

J. D.Willis, New  Orleans, La 

Ogden  Bros.  &  Park,  Baton  Rouge, 

?sy®8BrOT.VHaiiiViue;La.';i;:::;; 

ri^^  ^'  ^S^'  Wallace,  La 

i^onovan  &  Daley,  Plaquemine,  La 


Name  and  address  of  bidder. 


5  1  Ww?5  ^'<»-  Halmville,  La 

7    Joh^nU^-  B™?y'  Waggaman,  ijg,"' 
Donoi*.I>ft™^^«rt,St.Bo8e,La..  ••• 
^>^  A  Daley,  Plaquemlne,  i^[ 


James- 
town. 


CerUs. 
"'19*" 


Delogny. 


Cents. 
25.60 
22 


Alley. 


Cents. 

a  14. 50 

18 


16.60 


filling' 
ton. 


Cents. 
18 


16.70 


Alice. 


Cents. 


Soniat 


Cents. 


20 
16.50 


19.70 


Willow 
Grove. 


Cents. 


16.97 


12 
14.70 


Odler. 


Cents. 

"'ao'*" 


Alliance. 


Cents. 


al2,76 
16.70 


WUla- 
wood. 


Cents, 
"il"' 


Ashton. 


Cents. 


18 
is.' 70 


Starlight. 


Cents. 
'•'24" 
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United  States  Engineer  Office, 
New  OrUanSt  La,,  September  26^  1899. 

No.  14. — AUtrad  offrcposdU  received  in  remoiueto  ad«0rtiMm€yi<  (ctrciUor)  doled  Avgud 
SI,  1899,  opened  tkis  day  by  Maj.  George  McC.  Derby,  Corpi  of  Engmeere^  for  levee  work 
in  the  Fourth  diMrict,  improving  Mieeiseippi  River. 

FONTCHABTRAIN  LEVKB  DISTRICT. 


J. 


No. 

Name  and  addreas  of  bidder. 

Burtp 
vllle. 

Wood- 
stock. 

Man- 
chao. 

Granada. 

Hermit- 
age. 

TowleL 

1 

Oeozve  ^yrne,  M  ark,  La 

Onto. 
26 
19 
19.70 

18.72 

al2.49 
17.26 
17.50 
14.60 

OenU. 
21.60 
18 
19.70 

19.99 

012.49 
17.25 
17.45 
14.60 

OenU, 
21.60 
18 
18.40 

14.74 

a  12. 49 
17.26 
17.60 
14.60 

OenU. 
19.60 
13.99 
17.90 

14.97 

al2.49 

17.26 
17.26 
16 

OenU. 
13.86 
18.49 
16.90 

14.28 

a  11. 62 
17.26 
16.00 
14.60 

OenU. 
16 

2 
8 

4 

M.L.JUniian,Cliiclare,La 

Donovan  A  Daley,  Plaquemine,  La. . 
Offden  Bros.  A  Park,  Baton  Rouge, 

18.48 
17.90 

17.  tt 

all.04 
17.26 
16.76 
14 

6 

MiflBlflBlppi  Levee  Constmctlon  Co., 
New  Orleans,  La 

6 
7 
8 

Dameron  A  White,  New  Orleans,  La. 
F.M.  McLaughlin,  Baton  Rouge,  La. 
Helgason  Bros.,  St  Joseph,  La 

No. 

Name  and  addrea  of  bidder. 

Leper 
Home. 

Indian 
Camp. 

Hard 
Times. 

Landry. 

Mount 
OUve. 

George  B]rme,Mark,La 

CMS. 

18.75 
15 
a  14. 40 
22 

17.60 

OenU. 

17.50 

16 
a  14. 40 

17.93 

17.50 

OenU. 
14.80 
16 
a  14. 40 
16.74 

17.60 

OemU. 
18.60 

Genu. 
19 
a  14 
14.50 
18.91 

18 

16.50 

14.50 

M.L.  Linnan.Cinc]are,La 

Donovan  &  Daley,  Plaquemine,  La  . 
Ogden  Bios.  &  Park,  Baton  Rouge, 

Dameron  A  White,  New  Orleans,  La. 
F.  M.  McLaughlin,  Baton  Rouge,  La. 
Helsrason  Bros. .  St.  Josenh.  La. ...... 

18.90 
012.97 

18 

15.60 

14.50 

10 

James  R.  Marlow.  L' Anront.  La 

oil.  70 

No. 

Name  and  address  of  bidder. 

Forlorn 
Hope. 

Golden 
Gate. 

Thiery. 

Lorlo. 

Point 
Clear. 

1 

George  Byrne,  Mark,  La 

Cents. 
18.76 
14 

14.  go 

all.80 

18 
16 
14.60 

CCTltf. 

18.50 

14.  W 

14.40 

a IS.  97 

OcnU. 

OerUs. 

CknU. 

2 

Donovan  A  Daley,  Plaquemine,  La. 
Offden  Bros.  A  Park,  Baton  Rouge, 

Dameron  &  White,  New  0rlean8,La. 
F.  M.  McLaughlin,  Baton  Rouge,  La. 
Helgason  Bros. ,  St.  Joseph ,  La 

17 
014.40 
14.99 

8 

4 

6 

18 
18 

18 
18 

7 
8 
9 

014 

i4 

aiioi 

o  Accepted. 


United  States  Engineer  Oppicb, 
New  Orleans,  La.,  November  6,  1899. 

No.  16. — Abstract  ofpropoeais  received  inresponse  to  advertisement  (drcular)  dated  A^i/niai 
SI,  1899,  opened  thu  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  lev^work 
in  the  Fourth  district,  improving  Mississippi  River.  worx 

LOWER  TBN8A8  LEVEE  DI8TRIGT. 


No. 


Name  and  address  of  hldder. 


Helgason  Bros.,  St  Joseph,  La. 


oAccepted, 
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Unitkd  States  Enginebb  Office, 
New  Orleans,  La.,  November  16,  1899. 

No.  16. — AhOract  ofpropoaaU  received  in  respome  to  advertisement  (circular)  dated  Octo- 
ber »6j  1899,  opened  this  day  by  Maj.  George  McC,  Derby,  Corps  of  Engineers,  for  levee 
u?ork  tn  th^  Fmrth  district,  improving  Mississippi  River, 

ATCHAPALAYA  LBVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Grand  Bay. 

Hermitage. 

Devall. 

^^ 

1 

DonoTan  A  Daley,  St.  Joseph,  La 

OmU. 

Cents. 

24.70 

29.94 

26 

21.45 
al9 

Cents. 

Cents. 

2 

O^en  Bros.  &  Park,  Baton  Rouee.  La  . . 

26.97 
25 
a24.60 

8 

KfM.McLaughlin,liark,La....r.  _.: 

4 

"Whipple  &  Scott,  Bayou  Sara,  La 

6 

W.  KBarboiIr  &  Son,  Hermitage,  La 

6 

William  Bates,  Norwood, Ark..: V.'.V." 

27 

27 

a  Accepted. 

United  States  Engineer  Officjb, 
New  Orleans,  La.,  November  IS,  1899. 

No.  17. — Abf^aO,  of  proposals  received  in  response  to  advertisement  (circular)  dated  Octo- 
ber fee,  1899,  opened  this  dot/  by  Maj.  George  McC.  Derby,  Carps  of  mgineers,  for 
levee  work  in  the  Fourth  district,  improving  Mississippi  River. 

LAPOURCbE  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

James- 
town. 

Delogny. 

Willow 
Grove. 

Ashton. 

Ellington. 

1 

Ogden  Bros,  &  Park,  Baton  Rouge, 

CenU, 

Cents. 
18.97 

Cents. 
18.78 

Cents. 

Cents. 

8 

Hayes  Bros.^illona,  La 

""oi6.*96 
18.90 

aio.W 

4 
5 

Donovan  &  Daley,  St.  Joseph,  La. . . . 
Adolph  Hymel  <&  Co.,  Wallace,  La  . . 

a  14. 90 

ol5 

13.40 
•  11.75 

13.90 

6 

7 

Henry  A.  Sherman,  Lee,  La 

19 

18 

is 

8 

John  E.  Ryan,  St  Joseph,  La 

a  16 

12.75 

ii'to 

9 

William  Sates,  Norwowf,  Ark : 

12.76 

. 

No. 

Name  and  address  of  bidder. 

Aiice. 

Sonlat. 

Omer. 

Willswood. 

Starlight. 

1 

Ogden  Bros.  &  Park,  Baton  Rouge, 

Cents. 

15.47 
14.75 
15 

m 

12.60 
12.75 

Cents. 
17.99 

CerUs. 
19.97 

Cents. 
17.99 

Cents. 

2 

E.  C.  Royal,  New  Chrl'^'^ia '.'.'.'.'.'.'.'. 
Hayes  Bros.,  Killona  La 

"        20 

8 

16 

4 

Donovan  A  Dalev,  stl  JoseDh.'La .'.".' 
John  E.  Ryan,  St.  Joaenh  t  a 

William  BiteiNor^JSS^'^::::::: 

13.90 

8 

9 

16 

15 

»  Accepted. 
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United  States  Enoin'eeb  OffiOb, 
New'Orleam,  La,y  November  16, 1899. 

No.  18. — Abttract  of  proposals  received  in  response  to  advertisement  {circular)  doled  Odo- 
"  ?,  opened  this  day  by  Maj.  George  Mc  C.  Derby,  Corps  of  Engvneen,  Jar  Uxee 
Fourth  district,  vmproving  Mississippi  River. 


ip: 


ber  »6, 1899, 
work  in  the 


PONTCHARTRAJN  LEVEE  DISTRICJT. 


No. 

Name  and  addren  of  bidder. 

Forlorn 
Hope. 

Point 
Clear. 

Leper 
Home. 

Indian 
Camp. 

Hud 
Timea 

1 

Ogden  Bros.  A  Park,  Baton  Ronge, 

OenU. 
a  11. 80 

OenU, 
14.96 

Cents. 

18.99 

14.25 

Ih.AQ 

14.23 

15 

13.43 

12.85 

15.70 

13 

15.97 

16.70 

12.90 

13.47 

OeniM. 

14.96 

*"*"i5."28" 
14.23 
J6 

13.93 
18.25 
14 
18 

15.9? 

15.80 

a  12.90 

18.57 

15.73 

? 

F.  M.  McLaiuhlln,  Mark,  La 

14 

Thomas  Whelan,  Cofield,'  La 

Batt  O'Brien.  StJoiieph,  La 

Hayes  BrotfaerBtKillona,  La 

17.45 
18.98 
16 

16.40 
18.98 
16 

13.98 
13.85 
18.25 
13 
14 
17 

12.90 
a  10. 60 

15.96 
14.3^ 
15 

Oeorare  Byrne,  Cinclare,  La 

14 

•       14.60 

13 

14 

H.  J.  Loonam.St  Joseph,  Iji 

15 

10 

Israel  B.Bobbitt,Haiil  limes,  La... 
Lindsay  4  Noble,  Bayoa  Sara,  La. . . 

?.« 

n 

I).  Meyer,  I'hinshin^.  Ia..  . ....!...... 

14.48 
13.40 
13.97 
14 

15 

12 
18 

Donovan  A.  Daley,  6t.  Joseph,  La. . . . 
J.  A.  Weber,  Cinclare,  La 

a  121 
14.97 

14 

William  Bates,  Norwood,  La 

15 

oil.  70 

: 

o  Accepted. 

Unepbd  States  Engineer  Office, 
ifew  Orleans,  La.,  November  97,  1899. 

No.  19. — Abstract  of  proposals  received  in  response  to  advertisement  (circular)  dated  Novem- 
ber 16,  1899,  opened  this  day  by  Maj.  Georpe  McC.  Derby,  Corps  ofJS>ngmeers,  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


GlajBBCock. 


Lot  No.  L    Lot  No.  2.     Lot  No.  3. 


Henry  A.  Sherman, Lee,  La 

Loonam  A.  St  John,  Bt  Joseph,  La. 
L.  C.  LeCorgne,  New  Orleans,  La . . 
Batt  O'Brien,  Bt  Joseph,  La 


OenU, 
16.60 
20 
a  17. 25 
20 


Cents. 
a  16. 50 
20 
17.25 


OenU. 
16.50 
a20 

ao 


a  Accepted. 

United  States  Enoinebr  Office, 

New  Orleans,  La.,  March  10,  ^900. 

N^.  20. — Abstract  of  proposals  received  in  response  to  advertisement  (circular)  doled  Fel>ru- 
ary  fS8, 1900,  opened  this  day  by  Maj.  Georpe  McC.  Derby,  Corps  of  Eingineers^  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

atchafalaya  levee  district. 


No. 


Name  and  address  of  bidder. 


J. 8. McLaughlin, Baton  Rouge, La ... . 

Ernest  Hyner,  Oreenyille,  Misb 

Israel  R.  Bobbitt,  Baton  Rou^,  La ... . 

Stone  &  Stansell,  Rosedale,  Miss 

Ogden  Bros.  <&  Park,  Baton  Rouge,  La, 

McCadden  &  Co.,  Memphis,  Tenn 

M.J.  Roach,  Memphis,  Tenn 

J.B.CraTen^ew  Orleans, La 

DonoyanAI>aley,Island,La 


I>evaU. 


OentB. 

ai:r.47 
17.  •© 
21 

18.40 
16.90 
21.60 

&* 


*^SSf 


dents. 

26 
a  15. 47 
17.90 
21 

18.40 
16.90 
2V.50 
19.10 
18.45 


a  Accepted. 
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Unitep  States  Engineer  Oppice, 

New  Orleansy  La.y  March  10,  1900. 

No.  21  .—Abstract  of  proposals  received  in  response  to  advertisement  (circular)  dated  Febru- 
ary £8,  1900,  opened  Otis  day  by  Maj.  George  McC.  Derby,-  Corps  of  Engineers,  for  levee 
-work  in  the  Fourth  district,  improvmg  Mississippi  River. 

LAFOURCHE  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Alice. 

Sonlat 

Odier. 

WUlswood. 

Starlight. 

1 

2 
8 

5 
6 

7 

8 

9 

10 

11 

Tt                                                                 La 

Centa. 

Cents. 

Cents. 

Cents. 
16 

Centa. 

f.                           Li: 

J. 

15" 

11.44 

10.40 

16 

n.97 

13 

12.44 

18.40 

16 

12.97 

16.26 

U.90 
16 

U.97 
13.20 

16 

14.27 

17.76 

16 

20.27 
18.90 
18 

i                           Li: 

a 

a9.85 
12.90 

10.76 

14 

10 

18 

20.26 

V                                                                       M, 

.14 

12.40 

13.74 

12.40 

10.99 

12 

14.24 

%'••' 

14 

12.90 
13.74 
18.40 
17.50 
16.90 
14.24 

19.96 

14.90 
13.74 
14.40 
18.26 
12.43 
14.24 

a8.80 

16 

18.74 
13 
.      16.26 
16.28 
14.24 

12 

Ogden*BrosV&  PwrkVBaton  Roiige,  * 

18 
14 

McCad'den  &  Co-VMemphia,  feim ! '. '. 

M.  J.  Roach,  Memphis.  Tenn 

Thomas  Whelan,  Cofleld,  La 

Clark  &  Reagan,  Gelsmar,  La 

Stone  &  Stansell,  Rosedale,  Miss 

18.74 
28.60 

16 
16 

17 

26 
14.24 

a  Accepted. 


Appendix  5  H. 

Oontract  in  force.  Fourth  district,  improving  Mississippi  River,  with  names  of  conira^^s, 
dates  of  approval  of  contracts,  dates  of  beginning  work,  exjnratUm  of  time  for  comptetum, 
and  extensions  granted. 


No. 

Nature  of  con- 
tract. 

Name  of  contractor. 

Date  of 
approval. 

Dateof  besrin- 
nlng  work:. 

Date  of  ex- 
piration of 
contract. 

Extension 
of  time 
granted. 

1 

'six-decked 
barges. 

Elizabeth    Marine 
^ays  Co. 

Sept  26,1899 

Mar.    7,1900 

Nov.  17.1899 

Mar.  17,1900 

May  17,1900 
jSy  17,1900 

Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQIC 


1 1 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


\ 


Digitized  by  VjOOQIC 


"> 


Digitized  by 


Googte 


n^"L^4  a V 


[_j»J^I         t  »         «        '-♦ 


E3rig  56  2 

Digitized  by  VjOOQIC 
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ANNUAL  REPORT  OF  THE  MISSOURI  RIVER  COMMISSION  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1900, 

MiSSOUBI  RlYBB  CiOMMISSION, 

St.  Zouis^Mo.,  July  12,  1900. 
Seb:'  The  Missouri  Eiver  Commission  has  the  honor  to  submit  here- 
with its  annual  report  for  the  fiscal  year  ending  June  30, 1900. 

PBGANIZATIGN  AND  MEETINGS  OF  THE  COMMISSION. 

^o  change  occurred  in  the  personnel  of  the  Commission  during  the 
year. 

The  duties  of  the  secretary  were  performed  by  Capt.  H.  M.  Chit- 
tenden from  July  1, 1899,  to  October  14,  1899,  when  he  transferred 
these  duties,  pursuant  to  Special  Orders,  No.  223,  Headquarters  of 
the  Army,  Adjutant-General's  OflSce,  Washington,  September  23, 
1899,  to  tne  president  of  the  Conmiission,  who  performed  them  until 
relieved  on  November,  17  by  First  Lieut,  (now  Capt.)  Charles  Keller, 
Corps  of  Engineers,  who  reported  on  that  date  for  dxity,  pursuant  to 
the  provisions  of  the  above-mentioned  order. 

The  Conmiission  held  two  sessions  during  the  past  year,  July  12,  at 
St.  Louis,  and  October  21-29,  on  bo&rd  of  the  U.  S.  snag  boat  G.  B. 
Suter^  when  a  tour  of  inspection  was  made. 

AFFBOPBIATIONS  AND  ALLOTBIENTS. 

The  urgent  deficiency  act  approved  January  6,  1899,  contained  the 
following  item: 

For  continoing  and  completing  the  work  of  protecting  the  bank  in  Pelican  Bend, 
MiBBonri  Biver,  one  hundred  thousand  dollars.  And  this  sum  shall  be  deducted  from 
the  sum  of  three  hundred  thousand  dolliurs  authorized  to  be  appropriated  and 
expended  for  continuing  improvement  of  the  Missouri  River  from  its  mouth  to  Sioux 
City,  Iowa,  for  the  fisau  year,  ending  June  thirtieth,  nineteen  hundred,  by  the  "Act 
makine  appropriations  for  the  construction,  repair,  and  preservation  of  certain  pub- 
lic works  on  rivers  and  harbors,  and  for  other  purposes,'' which  became  law  on  June 
third,  eighteen  hundred  and  ninety-six. 

The  river  and  harbor  act,  approved  March  8, 1899,  contained  the 
following  items: 

For  improving  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  aocordine 
to  plans  and  sp^dfications  of  the  Missouri  River  Commission,  one  hundred  thousand 
dollars:  Provided,  That  of  this  amount  the  following  sums,  or  so  much  thereof  as 
may  be  necessary,  in  the  discretion  of  the  Secretary  of  War,  shall  be  expended  for 
continuing  improvements  at  the  following  places,  namely:  For  work  at  the  mouth 
of  the  Kaw  River,  in  Missouri,  five  thousand  dollars;  for  work  on  the  rieht  bank 
above  the. mouth  of  little  Blue  River,  in  Missouri,  £ve  thousand  dollars;  for  work 
above  Glasjgow,  Missouri,  ten  thousand  dollars;  for  work  near  Huntsdale,  Missouri, 
ten  thousand  dollars;  for  local  work  above  Kansas  City,  Missouri,  not  yet  completed, 
twenty  thousand  dollars;  for  repairs  on  works  and  contingencies,  fifteen  thousand 
dollars;  Provided  cUao,  That  of  the  said  amount  of  one  hundred  thousand  dollars  the 
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inmi  of  thirty-five  thousand  may  be  expended  in  operating  snag  boats  on  the  Mis- 
souri River  oetween  Sioux  City  and  its  mouth,  in  removing  snags,  wrecks,  and  other 
obstructions. 

Improving  Gasconade  River,  Missouri:  Continuing  improvement,  fifteen  thousand 
dollan. 

Improving  Osage  River,  Missouri,  by  .the  construction  of  a  lock  and  dam,  in  accord- 
ance with  the  pGui  and  estimate  submitted  by  the  Missouri  River  Commission  in 
their  report  of  July  twelfth,  eighteenth  hundred  and  ninety-eight,  and  printed  in 
Volume  Six  of  the  Report  oi  the  Chief  of  Engineers  for  the  year  eighteen  hundred 
and  ninety-eight,  twenty-five  thousand  dollars:  Provided.  That  the  Secretary  of  War 
may  enter  into  a  contract  or  contracts  for  such  work  and  materials  as  may  be  neces- 
sary for  the  completion  of  such  lock  and  dam,  or  the  materials  may  be  purchased 
ana  the  work  done  otherwise  than  by  contract,  to  be  paid  for  as  appropriations  may 
hx>m  time  to  time  be  made  by  law,  not  to  exceed  in  tne  aggr^ate  one  hundred  and 
forty-six  thousand  dollars,  exclusive  of  the  amount  herein  and  heretofore  appro- 
priated. 

The  sundry  civil  act,  approved  March  3, 1899,  contained  the  follow- 
ing item: 

Improving  Missouri  River  from  mouth  to  Sioux  City,  Iowa:  For  continuing  improve- 
ment of  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  including  salaries,  cler- 
ical, office,  traveling,  and  miscellaneous  expenses  of  the  Missouri  River  Commission, 
surveys,  permanent  bench  marks,  and  gauges,  two  hundred  thousand  dollars:  Pro- 
vided, That  of  this  amount  the  following  sums,  or  so  much  thereof  as  may  be  neces- 
sary, in  the  discretion  of  the  Secretary  of  War,  shaU  be  expended  in  works  of 
improvement  at  the  following  places,  namely:  Saint  Joseph,  Missouri,  thirty  thousand 
doflars;  Omaha,  Nebraska,  and  Council  Bluffs,  Iowa,  fifty  thousand  dollars;  opposite 
Leavenworth,  Kansas,  five  thousand  dollars;  Jefferson  City,  Missouri,  twenty  thou- 
sand dollars  to  improve  the  harbor  at  Jefferson  City  by  compelling  the  current  and 
channel  of  the  river  to  the  south  side  thereof;  Nigger  Bend,  Missouri,  ten  thousand 
dollars;  Randolph  Bend,  Missouri,  fifteen  thousand  dollars;  Lexington,  Missouri, 
ten  thousand  dollars. 

At  its  meeting  of  the  llth  of  March,  1899,  the  Commission  recom- 
mended the  following  allotments  from  the  above  appropriations,  which 
were  approved  by  the  Chief  of  Engineers  and  Secretary  of  War: 

From  river  and  harbor  act: 

For  work  at  the  mouth  of  the  Kaw  River |1,000 

For  work  on  the  right  bank  above  the  mouth  of  Little  Blue  River 5, 000 

For  work  above  Glasgow,  Mo 10,000 

For  work  near  Hunt»iale,  Mo ^ 1,000 

For  work,  local  works  above  Kansas  City,  Mo 16,000 

For  work  in  first  reach ; 13,500 

For  work,  repairs,  and  contingencies 1  15,000 

For  work,  operating  snag  boat 25,000  . 

For  new  plant 4,500 

For  general  office  expenses 9,000 

Total 100,000 

From  the  sundry  dvil  act: 

For  work  at  Omaha  and  Council  Bluffs 40,000 

For  workatSt.  Joseph,  Mo 24,000 

For  work  opposite  Leavenworth,  Kans 2, 000 

For  work  at  Randolph  Bend^  Mo 12,000 

For  work  above  mouth  of  Little  Blue  River 10,000 

For  work  at  Lexington,  Mo 8, 000 

For  work  above  Glasgow,  Mo 8,000 

For  work  at  Nigger  Bend,  Mo —  8,000 

For  work  at  Jefferson  City,  Mo 1^»^ 

For  new  plant 13,600 

For  repaurand  contingencies ^»9S 

For  surveys,  gauges,  physical  data,  etc ^^'SaS 

For  salaries  of  the  Commission,  travel  and  general  office  expenses 13, 000 

Total 200,000 
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The  sum  appropriated  in  the  argent  deficiency  act  was  specifically 
approjjriated  for  the  work  at  Pelican  Bend,  and  no  allotment  by  the 
CSommission  was  necessary. 

In  the  approved  allotments  from  the  appropriations  contained  in 
the  river  and  harbor  act  and  in  the  sundry  civil  act  approved  March 
3,  1899,  the  following  changes  were  made,  with  the  approval  of  the 
Chief  of  Engineers: 

April  13,  1900,  the  following  transfers  were  made  to  the  allotment 
for  "Repairs  ana  contingencies:*' 

From  opposite  Leavenworth $2,000 

At  mouth  of  Kaw 1,000 

At  Nigger  Bend : 1,000 

Total 4,000 

The  sundry  civil  act  approved  June  6,  1900,  contained  the  follow- 
ing items: 

For  improving  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa:  For  con- 
tinuing the  improvement,  including  salaries  and  expenses  of  the  Missouri  River 
Commission,  two  hundred  and  fifty  thousand  dollars,  to  be  expended  under  the  direc- 
tion of.  the  Secretary  of  War  in  the  improvement  of  the  river  at  such  localities  as 
may  be  absolutely  necessary  in  order  to  preserve  existing  improvements  and  to  pre- 
vent threatened  damage  near  Rulo,  Nebraska,  and  other  noints;  said  work  to  be 
done  according  to  plans  and  specifications  to  be.  made  by  tne  Missouri  River  Com- 
mission and  approved  by  the  Chief  of  Engineers. 

Improving  Osage  River,  Missouri:  For  completing  constuction  of  lock  and  dam, 
one  hundred  and  forty-six  thousand  dollars. 

At  a  meeting  on  July  12,  1900,  the  Conmotission  reconmotended  the 
following  allotments  from  the  above  appropriation,  which  have  yet  to 
receive  uie  approval  of  the  Chief  of  Engineers  and  Secretary  of  War: 

For  work,  near  Rulo,  Nebr $65,000 

For  work,  local  works  above  Kansas  City^  Mo.  (to  be  distributed  approxi- 
mately as  follows:  At  Omaha  and  Council  Bluffs,  $4,000;  at  St  Josepn,  Mo., 

$10,000;  at  Nebraska  City,  Nebr.,  $17,000^ 81,000 

Fo»  work,  local  works  below  Kansas  City,  Mo.  (to  be  distributed  approxi- 
mately as  follows:  Above  mouth  of  Little  Blue  River,  $15,000;  above 
Glasgow,  Mo.,  $12,000;  near  Rocheport,  Mo,,  $10,000;  at  Howards  Bend, 

aboveSt  Charles,  Mo., $10,000) 47,000 

For  work  in  first  reach «5,000 

For  work,  operating  snag  boat 15,000 

For  surveys,  gauges,  physical  data,  etc 7,000 

For  office  ancT traveling  exi)enses  and  salaries  of  Commission 20,000 

Total ■ 250,000 

SURVEYS  AND  EXAMINATIONS. 

During  the  past  year  preliminary  examinations,  surveys,  and  reports 
thereon  were  from  Rocheport,  Mo.,  to  the  mouth  of  Terrapin  Creek, 
and  near  Napoleon,  Mo. 

GAUGES  AND  PHTSIOAL  DATA. 

On  the  Missouri  River  22  permanent  water  gauges  were  maintained 
throughout  the  year  independently  of  those  maintained  in  connection 
with  works  of  improvement,  their  records  being  reported  weekly  to 
this  office. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  river 
above  Sioux  City,  the  weekly  records  of  the  gauges  at  Bismarck, 
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N.  Dak.,  Townsend,  Mont.,  and  Fort  Benton,  Mont.,  were  also  fur- 
nished during  portions  of  the  year. 

Hydrographs  of  all  the  gauges  were  kept  platted  to  date,  and  any 
errors  made  manifest  were  at  once  traced  and  corrected.^ 

A  few  small  repairs  were  required  during  the  period  of  mainte- 
nance of  the  gauges.     During  the  fall  one  inspection  trip  was  made. 

All  pilot  bulletin  service  was  suspended  in  December  with  the  excep- 
tion of  the  bulletin  at  K^tnsas  City,  which  was  continued  during  the 
entire  year. 

The  four  permanent  gauges  on  the  Osage  and  the  one  on  the  Gas- 
conade were  continued  without  interruption.  For  further  details 
regarding  the  gauges  see  report  of  Assistant  Engineer  A.  H.  Blaisdell, 
Appendix  A. 

BEMOYAL  OP  OBSTBUOTIONS. 

The  snag  boat  Charles  R.  Suter  was  in  commission  from  August  22 
to  November  8,  during  which  time  she  was  engaged  in  removing  snags 
and  other  obstructions  from  the  river  and  in  an  mspection  trip  by  tie 
Commission. 

During  the  year  751  snags  were  removed  and  318  trees  cut  from  the 
banks.  The  distance  run  on  this  work  and  on  the  inspection  trip  was 
1,579  miles. 

COMMEROE. 

The  statistics  of  conmierce  were  collected  as  usual  during  the  calendar 
year.  They  show  the  following  comparison  with  the  calendar  year 
ending  December  31,  1899: 


Mile-tons 

carried  in 

1899. 


Mlle-toDS 

carried  in 

1896. 


MiflSonriBlyer.... 

Osage  Blyer 

Gasconade  River . 


1,067,761 
8,361,257 
1,387,129 


1,929,561 
4,175,»J 


For  tables  of  statistics  see  report  of  Assistant  Engineer  A.  H. 
Blaisdell,  Appendix  B. 


CONSTRtronON. 
OMAHA  BEAOH. 


Operations  comprised  the  construction  of  700  linear  feet  of  revet- 
ment and  of  two  pile  dikes,  the  upper  of  which  was  260  feet  and  the 
lower  660  feet  long,  all  of  these  being  on  the  left  bank  near  Pigeon 
Creek.  The  revetment  was  successfulljr  finished  in  accordance  with 
standard  specifications.  Due  to  a  change  in  the  direction  of  the  channel 
which  caused  it  to  chord  the  bay  above  tne  dikes,  and  owing  to  increased 
scour  caused  by  a  succession  of  small  rises,  on  May  25  ttie  outer  fi^^ 
bents  of  the  upper  dike  were  carried  awav.  May  26  and  27  tiie  outer 
end  of  the  lower  dike  was  badly  damaged.  More  recent  examination 
shows  that  the  attack  on  these  dikes  is  no  longer  so  severe  and  the 
channel  seems  to  be  moving  from  them  and  nearer  to  the  right  bank* 
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NEBRASKA  CTTT  REACH. 

In  this  reach  work  has  consisted  in  repairs  to  the  dikes  near  Nebraska 

City.     The  principal  work  was  the  repair  of  the  outer  curved  end  of 

Dike  No.  6,  which  nad  been  carried  away  by  the  flood  of  June  24, 1899. 

The  "work  was  begun  oq  November  18  and,  but  for  the  failure  of  the 

contractors  to  deliver  piling  as  reauired,  could  have  been  completed 

before  the  close  of  the  season  witnin  the  estimates.     As  it  was,  the 

work  was  not  completed  until  about  April  1,  much  additional  expense 

having"  been  incurred  on  account  of  difficulties  due  to  cold,  ice,  and 

Hood.     The  dike  was  very  successful  in  training  the  channel  during 

the  time  that  it  remained  undamaged.    A  breach,  due  to  change  in 

direction  of  channel  flow,  was  made  in  the  outer  curved  end  of  this 

dike  on  June  10,  1900.     Dike  1  was  flaYiked  and  Dikes  2  and  3  were 

slightly  damaged  by  ice  and  eddy  action  and  have  called  for  small 

repairs.    The  attack  has  once  more  moved  outward  and  the  closure  of 

D&e  1  will  be  comparatively  easy. 

ST.    JOSEPH  REACH. 

The  new  work  consisted  in  the  construction  of  2,659  feet  of  standard 
revetment  beginning  at  a  point  about  7,800  feet  below  the  bridge. 
Slight  repairs  were  made  to  the  curtain  of  the  pile  dikes  which  close 
the  gaps  m  the  Bon  Ton  and  Belmont  revetments. 

RANDOLPH,  MO. 

One  thousand  two  hundred  linear  feet  of  revetment  were  built  on 
the  left  bank  of  the  river  in  front  of  the  town  of  Randolph.  Some 
difficulty  was  encountered,  due  to  a  continual  shifting  in  the  stage  of 
water. 

LITTLE  BLUE  BEAOH. 

In  this  reach,  owing  to  lack  of  funds,  it  has  been  necessary  tb  attempt 
to  make  a  single  dike  do  work  that  properly  required  at  least  two  dikes. 

Dike  2  A, — As  reported  in  the  last  Annual  Report,  this  dike  was 
breached  during  the  ni^h  water  of  April,  1899,  and  the  shore  end  was 
flanked.  When  operations  were  resumed  in  August,  1899,  it  was  found 
that  the  shore  had  receded  and  the  destruction  of  the  dike  itself  had 
continued  so  that  the  length  of  dike  necessary  to  close  the  opening  was 
830  feet.  The  closure  was  completed  in  September,  1899.  Ice  move- 
ment in  March  again  damaged  the  structure  and  stripped  it  of  a  large 
portion  of  its  curtain.  Sliffht  repairs  were  made  in  April,  1900,  and 
the  curtain  partially  restored.  A  rise  on  June  10, 1900,  made  a  breach 
90  feet  long  in  this  dike. 

Refoet/mervb  construction. — Four  hundred  and  sixty  linear  feet  of  prac- 
tically standard  revetment  were  built  between  August  25  and  Septem- 
ber 16.  1899,  at  the  head  of  Blue  Mills  Island.  Extensive  accretions 
near  tne  head  of  the  island  and  in  the  Independence  Chute  Channel 
south  of  it  made  further  protection  unnecessary, 

I 

LEXINGTON  BEAOH. 

Four  dikes,  extending  out  from  the  left  bank  in  the  bend  above  the 
town  of  Lexington,  were  built  for  the  purpose  of  causing  and  maintain- 
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ing  a  higher  crossing  to  the  bluffs  on  the  Lexington  side  and,  inciden- 
tally, of  protecting  the  river  terminus  of  the  Atchison,  Topeba,  and 
Santa  Fe  Railroad.  The  work  was  begun  early  in  November,  1899, 
and  carried  on  until  the  threatened  exhaustion  of  funds  early  in  Decem- 
ber caused  its  cessation  with  the  dikes  in  an  unfinished  condition,  tiie 
curtains  being  lacking  throughout  most  of  their  length.  About  647 
feet  of  8-row  work  were  built.  Additions  to  the  curtains  were  made 
in  April,  1900.  Dikfe  No.  4  was  breached  by  ice  in  March,  and  an 
examination  in  June  shows  the  breach  to  be  increasing. 

MIAMI  KEAOH. 

Dike  1  B  was  repaired  in  September,  1899,  70  linear  feet  of  3-row 
work  being  required  to  close  the  gap  then  existing.  While  Dike  1  B 
and  Bankhead  1 B  have  done  the  work  expected  of  them  and  are  now  in 
good  condition,  additional  work  will  be  required  to  control  the  flow 
m  this  reach. 

GLASGOW   REACH. 

Bamkhead  6  0. — ^The  work  of  remodeling  this  structure,  which  was 
in  progress  at  the  beginning  of  the  fiscal  year,  was  completed  after 
several  temporary  suspensions  on  November  25. 

The  general  plan  consisted  in  masking  the  upper  eddy  by  an  exten- 
sion of  the  outer  wall  of  the  old  bankhead  to  a  junction  with  the  bank 
with  a  2-row  pile  dike,  the  outer  row  having  a  radius  of  1,000  feet  and 
connecting  the  pile  work  by  radial  curtains  with  the  main  bank  at 
intervals  of  40  feet;  also  the  breaking  up  of  eddy  tendency  below  tiie 
bankhead  by  a  radial  pile  dike,  abatis,  or  other  work,  whose  outer  end 
lay  in  the  1,000-foot  curve  produced.  All  the  work  to  be  cut  to  grades 
forming  the  elements  of  a  sloping  berm  60  feet  in  width,  and  an  upper 
cone  of  a  1  on  2  slope. 

Bamkhead  6  G. — ^This  structure  was  remodeled  on  the  same  general 
plan  AS  5  C.  between  dates  of  August  6  and  November  27,  but  much 
greater  difficulties  were  encountered  owing  to  greater  depths  and 
velocities. 

During  the  flood  of  1899  the  paved  berm  and  upper  cone  had  been 
badly  damaged.  The  berm  was  restored  by  a  series  of  short  radial 
stone  dikes  and  the  upper  cone  was  rebuilt. 

In  the  break-up  6i  the  ice  the  lower  radial  dike  was  considerably 
injured  and,  it  appearing  that  its  location  was  too  low  to  entirely  pre- 
vent eddy  action,  an  admtional  radial  dike  was  built  in  April  120  feet 
above  it 

Bamkhead  i  G. — ^This  structure  was  remodeled  by  a  pile-work  exten- 
sion built  on  the  same  general  lines  as  the  other  two,  but  with  a  berm 
76  feet  in  width.    It  was  completed  between  August  26  and  October  30. 

The  conditions  of  flow  in  Wilhoites  Bend  were  greatly  improved 
after  the  completion  of  the  bankheads,  and  it  was  expected  that  much 
greater  improvement  would  follow  after  the  recurrence  of  a  flood. 

The  first  Dreak-up  of  ice  occurred  in  Januarv,when  the  stage  of  water 
waa  low,  and  the  bankheads  required  but  slignt  repair.  The  principal 
damage  to  the  bankheads  was  due  to  the  movement  of  the  ice  in  March, 
when  the  river  was  at  an  unusually  high  stage.  The  three  bankheads 
were  subjected  to  violent  attack,  more  particularly  the  two  lower  ones, 
and  it  is  noticeable  that  the  lower  portions  of  the  bankheads  remainea 
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intact,  while  a  considerable  number  of  the  high  piles  and  much  of 
the  bracing  and  wales  were  broken  or  found  missing,  necessitating 
repair  and  reinforcement,  which  was  completed  between  March  28  and 
April  28.  . 

Since  the  repair  of  the  bankheads  they  have  verv  satisfactorily  accom- 
plished the  work  for  which  they  were  designed,  and  there  has  been 
practically  no  recession  of  the  bank  which  they  were  intended  to  protect. 

When  the  work  was  last  examined,  June  21,  at  a  stage  of  12.2  feet 
above  standard  low  water,  the  conditions  in  Wilhoites  Bend  appeared 
to  be  very  favorable. 

Bcmkliead  i  C. — ^This  incomplete  structure  was  considerably  dam- 
aged during  the  flow  of  ice  and  flood  water,  the  full  extent  or  which 
can  not  be  determined  until  the  water  falls. 

Dike  3  O. — ^This  dike  is  in  good  condition  for  240  feet  of  its  length. 
No  work  was  done  on  it  during  the  year. 

OAMBRIDOE  BEND  REVETMENT. 

This  bank  revetment,  about  4,400  feet  in  length,  was  placed  by  the 
Chicago  and  Alton  Railway  Company  in  the  fafl  of  1889.  Its  preser- 
vation is  important,  as  any  project  for  the  improvement  of  the  reach 
below  would  necessarily  include  it.  Some  960  tons  of  stones  and  spawls 
were  expended  in  its  reenforcement.  A  recent  examination  showed 
that  a  breach  200  feet  in  length  has  occurred  near  its  lower  end,  and  at 
two  other  places  there  were  indications  of  settlement. 

The  improvement  of  the  bend  and  the  point  opposite  Glasgow j  in  Saline 
County,  Mo.,  was  made  the  subject  of  a  special  report  to  the  Depart- 
ment by  the  president  of  the  Commission  under  date  of  June  18. 

NIGGER  BEND. 

The  old  United  States  revetment  built  in  1889  at  the  head  of  this  bend, 
about  3,900  feet  in  length,  was  extended  downstream  738  feet,  with  an 
average  width  of  mat  of  90  feet.  The  new  work  was  constructed 
between  May  17  and  June  3,  is  of  standard  specification,  and  overlaps 
the  old  work  25  feet. 

A  slight  settlement  in  the  upper  bank  work  of  the  old  revetment, 
near  its  head,  was  repaired  by  the  expenditure  of  45  cubic  yards  of 
spawls,  distributed  evenly  over  about  90  linear  feet  of  bank. 

ROOHEPOBT  BEAGH. 

Bcmkhead  1  D. — ^The  work  of  remodeling  this  structure  by  pile- 
work  extension  upstream  on  the  same  general  plan  as  on  the  bank- 
beads  in  Wilhoites  Bend  was  in  progress  at  the  beginning  of  the  fiscal 
year. 

High  water  greatly  interfered  with  the  work,  necessitating  some 
auxiliary  and  additional  structures  as  it  progressed. 

During  the  ice  movement  early  in  January,  the  pile  work  received 
considerable  damage,  which  was  partially  repaired  m  April. 

HUNTSDAIiS  BEAGH. 

The  project  at  this  point  contemplated  the  placing  of  about  825  lin- 
ear feet  of  standard  revetment  at  the  head  of  the  cutting  bank  just 
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below  the  accretions  formed  by  the  two  lines  of  abatis  work  built  m 
December,  1898.  The  work  was  performed  between  March  25  and 
April  17.  The  accretions  formed  by  the  abatis  have  been  materially 
raised  during  the  past  year,  and  are  covered  with  young  growth. 

HOWARDS  BEND  REACH. 

No  work  was  done  on  this  reach.  The  three  bankheads  in  the  bend 
remained  uninjured. 

The  great  bar  formerly  between  bankheads  5  F  and  6  F  has  recently 
scoiirea  out.  There  has  been  no  bank  caving  during  the  year  between 
bankheads  5  F  and  6  F,  and  none  of  any  consequence  between  4  F  and 
5  F.  There  has  been  some  caving  above  4  F,  and  recently  a  pocket 
about  125  feet  long  has  fonned  in  the  bank,  causing  an  objectionable 
eddy.  The  flow  past  5  F  and  6  F  was  comparatively  mild  and  without 
eddy.     Some  work  should  be  done  in  the  reach  for  betterment  of  flow. 

PELICAN  BEND  REVETMENT. 

Between  dates  of  August  10  and  December  27  and  of  March  9  and 
March  30  the  revetment  of  1898-99  was  extended  1,007  feet  upstream 
and  7,741  feet  downstream.  The  total  length  of  continuous  revetment 
now  in  the  bend  is  16,198  feet  as  measured  on  the  standard  low-water 
contour.  No  further  work  appears  necessary  for  the  protection  of  this 
bend. 

ICE  HARBOR. 

As  an  economical  measure,  for  the  care  of  plant  in  the  lower  river 
during  the  winter  months,  an  ice  harbor  was  established  below  Music's 
ferry,  on  the  right  bank,  about  17  miles  above  the  mouth  of  the  river. 

GASCONADE  DIVISION. 
AT  JEFFERSON  CITY,  MO. 

The  approved  project  called  for  the  construction  of  4  abatis,  1  abatis 
and  hurale  combined,  and  1  dike,  which  were  built,  there  beinff  3,081 
feet  of  abatis,  234  feet  of  hurdle,  and  801  feet  of  dike  in  all.  in  addi- 
tion 661  feet  of  revetment  were  built  to  hold  the  upper  end  of  the  tow- 
head  opposite  Jefferson  City.  The  object  of  all  this  work  was  to 
restore  the  original  approved  line  of  rectification  opposite  the  city, 
and  this  object  has  been  largely  accomplished.  Abatis  No.  4  has  been 
damaged  by  drift;  the  other  works  are  intact. 

CHAMOIS  BEAOH. 

Seven  hundred  and  sixtv  feet  of  the  upper  work  of  the  Chamois 
revetment  were  repaved,  this  portion  having  been  damaged  by  the 
scouring  of  a  sand  bar  which  obstructed  the  bank  when  the  revetment 
was  buut. 

CTiamoia  hamkhead, — ^This  structure,  built  in  the  spring  of  1897, 
received  no  attention  during  the  year.  It  appears  to  be  in  excellent 
condition.    There  has  been  practically  no  caving  of  the  bank  above  it 
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to  foot  of  Chamois  revetment,  a  distance  of  3,600  feet,  and  none  below 
for  a  distance  of  1,200  feet,  although  these  stretches  of  bank  are  other- 
wise unprotected,  and  for  most  of  the  time  the  main  volume  of  the 
flow  has  passed  in  front  of  the  bankhead. 

DAMAGES. 

The  most  important  injuries  sustained  during  the  year  by  works 
under  charge  oi  the  Commission,  in  addition  to  those  mentioned,  were 
as  follows: 

Bon  Ton  Bend  revetment. — One  of  the  old  breaks  near  the  head  of 
this  revetment,  which  had  been  closed  by  pile  work,  has  extended 
somewhat  upstream  and  downstream. 

Dikes  A,  A!^  cmd  B^  above  Leavenworth^  Eoma, — ^These  structures 
and  the  sheer  dikes  above  them,  built  in  1897,  were  injured  more  or  less 
by  ice  during  the  past  winter.  The  shore  connection  and  three  bents 
are  all  that  remain  of  Dike  A.  The  injuries  to  the  other  two  dikes  are 
near  their  outer  ends,  which  were  submerged  when  the  examination 
was  made.     The  sheer  dikes  have  been  practically  destroyed. 

Bikes  opposite  Lecuoenworth, — Several  bents  near  the  stream  ends  of 
Dikes  Nos.  1  and  2,  buOt  in  1895,  have  been  broken  down  by  ice, 
leavinff  a  gap  between  the  structure  and  trail. 

Little  Platte  Bend  works  {oonstnicted  1887  to  1891). — The  dikes  at 
the  head  of  the  bend  and  about  3,200  linear  feet  of  the  revetment  have 
been  entirely  destroyed.  The  destruction  of  the  revetment  by  flank- 
ing is  going  on  at  a  rapid  rate. 

Quvndaro  revetment. — ^This  revetment,  built  in  1885,  is  in  bad  con- 
dition. About6,000  linear  feetof  upper  bank  work  is  all  that  was  visible 
at  the  time  of  the  last  examination.  From  about  600  feet  below  the 
head  of  the  revetment  to  its  present  lower  end  there  are  numerous  small 
breaks.  Below  the  present  terminus  of  the  revetment  to  within  1,000 
feet  of  the  head  of  &rand  Island  a  bank  protection  of  heavy  fascine 
work  has  been  put  in  by  the  Kansas  City,  St.  Joseph  and  Council 
Bluffs  Railway  Company. 

Kaw  Povnt  revetment. — ^This  revetment,  built  in  1890,  has  three 
breaks  in  the  upper  bank  work  in  the  localities  of  about  50*0,  700,  and 
800  feet  below  the  head  of  the  work.  The  upper  two  are  of  minor 
importance,  the  lowest  one  is  about  75  feet  in  length  and  will  probably 
increase. 

Bast  Bottoms  revetm^ent  {built  in  1887). — ^There  are  five  breaks  in  this 
work,  aggregating  620  feet  in  leneth. 

Murrays  Send  revetment. — ^The  break  in  this  revetment  has  increased 
to  425  feet,  which  lengtii  has  been  completely  destroyed.  The  attack 
is  now  so  direct  that  continued  damage  Seems  probable. 

Bike  33  B. — ^The  remainder  of  this  dike  was  destroyed. 

Bike  33  C. — Nearly  two-thirds  of  this  dike  has  been  destroyed. 

Bike  XXVIII A. — The  trail  and  27  bents  of  the  outer  end  were 
scoured  out  and  carried  away  in  July.  This  dike  was  originally  too 
long,  and  the  loss  of  its  outer  end  has  caused  no  damage  to  the  channel. 

Dike  II — ^This  was  breached  in  two  places  during  July,  the  two 
breaches  t^^ther  aggregating  about  200  feet  in  length. 

Bike  XXIII — ^A  breach,  due  to  the  direct  attack  of  the  river,  about 
110  feet  long,  was  made  in  this  dike. 
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PLANT. 

The  construction  pf  the  12  new  barges  mentioned  in  the  last  report 
was  greatly  retarded  by  the  failure  to  secure  prompt  delivery  of  the 
necessary  oak  and  fir  lumber.  Two  barges  were  completed  and  launched 
in  October.  The  other  10  average  about  75  per  cent  toward  comple- 
tion. Existing  plant  was  cared  for  and  the  necessary  repairs  made.  In 
addition  to  the  towboats  belonging  to  the  Government,  two  private 
boats  were  chartered  during  the  year.  Two  barges  were  wrecked  and 
lost. 

SURVBrS  AND  REPORTS.  . 

In  connection  with  the  progress  of  the  work,  frequent  surveys  were 
made  showing  the  condition  at  various  points  and  also  numerous  special 
examinations  and  reports  upon  different  localities. 

For  details  of  the  work,  see  the  reports  of  Division  Engineer  S. 
Waters  Fox,  Appendices  C,  D,  and  E. 

OSAGE  RIVER. 

The  ori^nal  project  for  the  improvement  of  this  stream,  adopted  in 
1871,  consisted  in  the  removal  of  obstructions  to  navigation,  such  as 
snags  and  leaning  timber,  in  deepening  the  channel  over  skoals  by 
means  of  dredging,  and  in  the  construction  of  cross  and  wing  dams  to 
concentrate  the  water  over  the  shoal  places. 

The  original  estimated  cost  of  the  project  was  $230,000,  butafterwards 
the  work  was  made  to  cover  more  ground  than  was  originally  intended, 
and  for  a  number  of  years  past  no  estimate  of  the  cost  of  the  improve- 
ment by  this  method  has  been  rendered  in  the  Annual  Reports.  From 
the  nature  of  the  project,  which  contemplates  only  temporary  relief 
from  year  to  year  and  the  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion 
and  no  estimate  made  for  its  ultimate  cost.  The  improvement  must  be 
continuous,  and.  the  annua  lestimates  must  depend  upon  conditions  as 
they  arise. 

Under  a  new  project  the  construction  of  a  lock  and  dam  near  the 
mouth  of  the  river  was  authorized  by  the  river  and  harbor  act  of  Sep- 
tember 19,  1890. 

Owing  to  the  small  amounts  of  money  appropriated  for  its  construc- 
tion, only  $50,000  once  in  two  years,  it  was  necessary  to  defer  actual 
construction  until  a  sufficient  amount  had  accumulated  to  warrant 
commencement  of  work.  With  the  exception  of  acquiring  title  to  the 
necessary  grounds  and  the  erection  of  a  lock  house  and  office,  nothing 
of  importance  was  done  until  the  summer  of  1896.  Work  on  the  Iock 
was  then  begun  under  contract.  Before  it  had  jjroceeded  far,  how- 
ever, complications  arose  on  account  of  the  necessity  of  lowering  the 
reference  of  the  miter  sill  5  feet.  An  equitable  apranffement  could 
not  be  m^de  with  the  contractors  for  the  additional  work  involved  in 
this  change.  It  was  therefore  decided  to  purchase  their  plant  and  to 
carry  on  the  work  directly  by  hired  labor.  The  bargain  was  made 
and  the  contract  surrendered  June  30,  1896. 

The  original  project,  under  which  work  had  been  carried  on  up  to 
this  time,  contemplated  a  structure  of  stone  masonry  876  feet  long 
between  quoins  and  62  feet  clear  width.    Before  resuming  work  this 


Digitized  by  VjOOQIC 


APPENDIX  Z  Z — REPORT  OF  MISSOURI  RIVER  COMMISSION.      4945 

project  was  modified  so  as  to  reduce  the  size  of  the  lock  to  220  feet  bj 
42  feet  and  to  substitute  concrete  for  stone  masonry  in  the  construc- 
tion. A  complete  revised  project  for  the  lock  and  a  project  for  the 
dam  were  approved  by  the  Chief  of  Engineers  June  29,  1897.  The 
total  estimated  cost,  including  previous  expenditures,  is  $325,000. 
The  amount  expended  by  the  General  Government  under  these  proj- 
ects to  June  30,  1900,  is  $417,676.90;*  amount  expended  during  past 
fiscal  year  is  $12,909.72;  amount  of  indebtedness  that  was  incurred 
under  the  authorized  contract  of  Pollard  &  Wallace  of  May  16, 1899, 
is  $117,477.99. 

On  May  16, 1899,  a  contract  was  entered  into  with  Messrs.  James  S. 
Pollard  and  Joseph  D.  Wallace  covering  most  of  the  work,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law,  while  the 
rest  was  to  be  done  directly  by  hired  labor  and  purchase  of  materials 
in  open  market. 

Work  was  promptly  begun  under  the  contract  as  soon  as  it  was 
approved,  but  an  unusually  prolonged  high  water,  which  caused  the 
deposit  of  a  large  amount  of  sediment  in  the  cofferdam,  delayed  the 
work  considerably.  The  scarcity  of  labor  and  its  poor  quality  when 
obtainable  also  retarded  process,  so  that  when  operations  were  sus- 
pended early  in  December  the  work  on  the  contract  was  only  about 
three-fourtfis  completed. 

Early  in  the  progress  of  work  under  this  contract  considerable  dis- 
crepancies began  to  manifest  themselves  between  the  quantities  men- 
tioned in  the  printed  specifications  under  which  the  work  was  being 
done  and  tibe  quantities  actuallv  required.  Claims  for  damages  due 
to  this  cause  were  set  up  by  the  contractors,  but  after  some  corre- 
spondence with  them  an  agreement  was  entered  into,  with  the  approval 
of  the  Chief  of  Engineers,  wherebv  the  contract  was  disposed  of  by 
the  payment  of  the  full  amount  of  the  last  estimate,  witn  additional 
compensation  at  market  rates  for  all  material  on  hand.  The  contract- 
ors agreed  to  leave  their  plant  on  the  ground  for  the  use  of  the  United 
States  until  the  completion  of  the  lock  and  dam,  the  United  States 
agreeing  to  pay  the  sum  of  $2,500  as  plant  hire. 

As  a  result  of  this  agreement  the  work  will  now  be  completed  by 
hired  labor  and  the  purchase  of  material  in  open  market. 

At  the  close  of  the  fiscal  year  the  lock  walls  were  completed,  the 
gates  were  ready  for  their  anchorages,  and  the  paving  of  the  slopes 
above  and  below  the  locks  about  two- thirds  done.  Seven  piers,  seven 
sections  of  the  fixed  dam,  and  the  abutment  on  the  right  bank  were 
finished,  and  frames  for  the  weir  and  fixed  circle  were  in  place  in  these 
sections.  Some  sheathing  of  the  fixed  circle  had  been  done.  Two 
piers  and  three  sections  of  the  dam  remained  untouched.  The 
machinery  for  maneuvering  the  gates  and  the  movable  sections  of  the 
dam  remained  to  be  placed. 

There  is  every  prospect  that  the  work  will  be  completed  early  this 
fall. 

The  work  is  under  the  charge  of  Capt  Charles  Keller,  Corps  of 
Engineers,  secretary  of  the  Commission,  with  Mr.  F.  B.  Maltby  in 
immediate  supervision.  For  further  details  see  report  of  Assistant 
Engineer  F.  B.  Maltby,  Appendix  F. 

^Amotmt  stated  for  fiscal  year  ending  June  30.  18d9,  was  incorrect  Oorrect 
amount  diflborsed  on  general  improyeinent  la  $226,222.31;  lock  and  dam  is 
1191,454.59. 
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The  officer  in  charge  renews  the  recommendation  of  his  predecessor 
that  the  work  of  canalization  on  this  riyer  be  suspended  with  the  com- 
pletion of  Lock  and  Dam  No.  1,  and  that  open  cliannei  work  be  con- 
tinued wherever  required,  and  this  recommendation  is  approved  by 
the  Commission. 

For  commercial  statistics  see  report  of  Assistant  Engineer  A.  H. 
Blaitfdell,  Appendix  £. 

GASOONADE  BTVEB. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880, 
consisted  in  the  removal  of  snags  and  logs  from  the  channel,  and  of 
leaning  timbers  from  the  banks  of  the  river  where  necessary,  and  the 
construction  of  wing  dams  and  training  walls  to  concentrate  the  flow 
of  water  upon  the  shoals  to  increase  the  depth  over  them. 

From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year,  and  the  removal  of  obstructions  which  are 
constantly  forming  anew,  no  definite  time  can  be  fixed  for  its  comple- 
tion, and  no  estimate  made  of  its  ultimate  cost.  The  improvement  must 
be  continuous,  and  the  annual  estimates  must  depend  upon  conditions 
as  they  arise. 

The  original  estimated  cost  of  the  project  was  $50,000,  and  the  prin- 
cipal work  contemplated  by  it  has  been  accomplished,  but  for  reasons 
just  stated  the  work  can  never  be  considered  completed. 

The  amount  expended  under  the  project  to  June  80,  1900,  is 
$68,014.94,*  of  which  sura  $7,402.42  was  expended  during  the  past  year. 

Field  work  consisted  in  the  construction  of  dams  at  Browns  Shanty, 
Woodpecker  Island,  Brants,  and  Turnpike  shoals.  These  dams  gave 
considerable  relief  to  navigation.  Two  barges  were  built  by  hired 
labor  for  use  on  this  work.  The  river  was  thoroughly  cleared  of  snags 
from  Priors  Ferry  to  the  mouth,  a  distance  of  35  miles. 

The  work  is  under  the  direction  of  Capt.  Charles  Keller,  Corps  of 
Engineers,  secretary  of  the  Commission,  with  Assistant  Engineer  F.B- 
MaTtby  in  local  charge. 

The  oflScer  in  charge  repeats  the  recommendation  of  his  predecessor, 
approved  by  the  Commission,  in  favor  of  open  channel  improvement 
.  of  this  river. 

For  further  details  see  report  of  Assistant  Engineer  P.  B.  Maltby, 
Appendix  G. 

ror  commercial  statistics  see  report  of  Assistant  Engineer  A  B- 
Blaisdell,  Appendix  B. 

BEGOMMENDTIOKS  AND  ESTIMATBS. 
UISSOUBI  BIVEB. 

Attention  is  invited  to  the  following  recommendations,  which  an" 
substantially  as  made  in  foiiiier  reports  of  the  Commission: 

In  their  reports  the  Commission  has  called  attention  to  the  insM- 
quacy  of  the  annual  appropriations  under  recent  acts  to  permit  of 
satisfactory  progress  bemg  made  in  the  work  of  continuous  impro^^ 
ment,  especially  as  these  acts  have  provided  that  large  sums  be  diverted 
for  improvements  at  widely  detached  localities. 

lAmoant  stated  for  fiscal  year  ending  June  30, 1S99,  wasinoonect 
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It  waa  urgently  recommended  that  such  localities  be  provided  for  by 
separate  legislation,  while  the  annual  general  appropriation  should  be 
used  solely  on  the  continuous  improvement  of  the  river  b}'  reaches,  in 
accordance  with  the  Congressional  act  of  September,  1890. 

Should  this  policy  be  pursued  for  a  few  years,  the  progress  of  the 
systematic  work,  under  more  economical  methods,  would  soon  become 
evident  and  commerce  would  begin  to  reap  the  benefit  of  the  improve- 
ment. 

In  view  of  the  difficulties  that  are  experienced  in  carrying  out  the 
project  adopted,  arising  from  the  limited  appropriations  made  and  from 
the  allotment  of  large  portions  of  these  to  special  localities,  it  is  rec- 
ommended that  when  neces-jity  arises  for  work  at  a  special  locality  the 
appropriation  should  be  sufficiently  large  to  cover  a  sub  or  minor  reach 
in  the  general  project  which  may  include  this  locality.  In  this  way 
the  work  that  may  be  done  under  these  legislative  allotments  will  be 
made  to  fall  in  with  the  adopted  project  for  the  general  improvement, 
and  some  progress  may  be  made  toward  carrymg  it  to  a  conclusion. 

As  appears  from  a  reading  of  this  report,  under  the  present  policy 
of  alloting  the  funds  appropriated,  the  improvement  of  the  river  for 
navigable  pui*poses  is  making  very  slow  progress. 

There  are  localities  lying  in  the  first  reach  where  the  demands  for 
improvement  are  most  pressing,  which  would  be  reached  in  a  short 
time  could  the  systematic  improvement  be  allowed  to  proceed  unre- 
stricted by  diversion  of  funds  to  detached  places. 

The  Commission  would  again  call  attention  to  the  depleted  floating 
plant  now  available  for  its  work. 

During  the  last  three  seasons'  operations  the  work  was  frequently 
embarrassed  for  the  want  of  sufficient  carriei*s  to  prosecute  the  work 
vigorously  and  cheaply. 

This  adjtmct  can  not  be  hired  at  reasonable  cost,  but  should  be  kept 
up  if  the  work  is  to  l)e  continued  on  the  river.^ 

It  does  not  appear  possible  to  properlv  provide  for  the  plant  by  pro- 
poitional  taxation  of  the  allotments  made  for  detached  places,  as  that 
would  leave  the  balances  left  for  improvement  purposes  too  small  for 
any  useful  effect.  With  a  more  liberal  appropriation  for  the  general 
iniprovement  the  plant  could  be  gradually  renewed  and  kept  in  con- 
dition at  an  expense  which  would  not  fall  onerously  on  any  of  the  works. 
^  It  is  impracticable  to  carry  on  the  work  with  any  degree  of  effi- 
ciency for  permanent  useful  results  at  the  present  rate  of  appropriar 
tions. 

It  is  believed  that  the  completion  of  work  in  the  first  reach,  open- 
ing the  river  from  its  moutn  to  Jefferson  Cit^,  would  fully  demon- 
strate either  the  advisability  or  the  inadvisabUity  of  continuing  the 
Work  of  improvement  in  the  upper  reaches. 

The  work  has  not  yet  reached  a  development  upon  the  Missouri  River 
which  would  render  it  possible  to  submit  an  estimate  for  tha  annual 
<Mt  of  maintenance.  Ever-varying  conditions  of  ice  and  flood  will 
^use  thb  amount  to  vary.  The  same  remarks  apply  to  the  Osage  and 
Qasconade  rivers. 

OSAOB  BIYRR. 

Aaniming  that  the  work  on  the  lock  and  dam  will  be  completed  dnr- 
^g  the  preseot  season  and  that  no  further  structures  of  this  class  will 
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be  required,  the  sum  recommended  for  the  improvement  of  the  river 
under  the  original  project  is  $26,000. 

OASOOHADB  BIVEB. 

The  amount  reoonmiended  for  the  improvement  under  existing  project 
is  115,000  per  year. 

Money  statemenU. 

DCPBOTINO  MIBBOUBI  SIYRB  FBOM  THB  MOIJTR  TO  SIOUX  CITT,  IOWA. 

July,  1, 1899,  balance  unexpended $403,702.51 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 250,  OOaOO 

Befunded  on  account  of  overpayments  and  transfers 1,793.75 

655,49&26 
June  30, 1900,  amount  expended  during  fiscal  year 355,170.72 

July  1, 1900,  balance  unexpended 300,325.W 

July  1, 1900,  outstanding  liabilities 6.641.'tl 

July  1,  1900,  balance  available 293,684.13 


Amount  that  can  be  profitably  expended  in  Ascal  year  ending  June 
30, 1902,  in  addition  to  the  balance  available  Jul^  1, 1900 1, 000, 00(^00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

IMPROVING  OSAGB  RIVKB,   HI880UBI  AND  KAMBA8. 

July  1,1899, balance  unexpended $28,232.^^ 

Amount  appropriated  hy  sundry  civil  act  approved  June  6, 1900 146, 000- W 

Refunded  on  account  of  overpayment 75 

'     172,^ 
June  30, 1900,  amount  expended  during  fiscal  year 12.909.7. 

Julv  1,1900,  balance  unexpended 159,323-^ 

July  1,1900,  outstanding  liabilities $4,731.68 

July  1, 1900,  amount  covered  by  uncompleted  contracts 117, 477. 99  „ 

July  1,1900,  balance  available 37,J1j^ 

A  mount  (estimated)  required  for  completion  of  existing  project f } 

Amount  that  can  be  profitably  expended  in  fisoU  year  endmg  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900: 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 6,000.00 

' '       '  \ 
Submitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
.    of  1899,  and  of  sundry  dvil  act  of  June  4, 1897. 

^  Indeteixninate  at  present 


25,ooaoo 
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DCFBOTIKO  OAaOOKADB  BIVBR,  UISBOUBI. 

July  1, 1899,  balance  unexpended $14,926.85 

June  80,  1900,  amount  expended  daring  fiscal  year 7, 402. 42 


July  1, 1900,  balance  unexpended.. 
July  1,  1900,  outstanding  liabilities. 

July  1, 1900,  balance  available 


7,524.43 
280.00 


7,244.43 


Amount  (estimated)  required  for  completion  of  existing  project, 
Amount  that  can  be  profitably  expended  in  fiscal  year  end- 


(*) 


ing  June  30,  1902,  in  addition  to  the  balance  available 
"  iTy  1,  1900: 
For  works  of  improvement $10, 000. 00 


15,000.00 


Jifly  1,  1900: 
For  works 
For  maintenance  of  improvement 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
^    of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

Bebpectf  ully  submitted. 

Amos  Sticknet, 
Lieut.  Cd.j  Corps  of  Engineers^  U.  S.  A. 
G.  C.  Broadhead, 
Thos.  H.  Handburt, 
Major f  Corps  of  JEngineerSf  U.  S.  A. 
C.  L.  Chaffee, 
W.  L.  Marshall, 
Major f  Corps  of  Mu/ifieersj  U.  S.  A. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engmeers^  U.  S.  A. 


Financial  Btaiement  from  July  i,  1399^  to  June  SO^  1900, 


Balances  July  1,1899. 

Work. 

priation 
act  of 

act  of 

June  a, 

1890. 

priation 
act  of 

June  4, 
1897. 

Appro- 
priation 
act  of 

'1^ 

Appro- 
priation 
act  of 
Jan.  5. 
1899. 

River  and 

hiirb  tr 

appntpria- 

tioii  act 

of  Mnr.  8. 

1899. 

Improving  MiMouri  River  firm 
mouihU) Sioux  City,  Iowa, 

Office  and  tnTeliiiff  ezpenaes  and 
Miiarles  of  Comminion 

82,402.71 

1,800.66 

7,509.58 

867.10 

89.000.00 

BurveTB,  gauges,  phyaical  date  and 
publications 

First  Reach 

13,500.00 

Operating  snag  boat 

25,000.00 

Rectification  of  the  river  at  Omaha, 
Nebr 

887.87 
800.99 

At  Atrhlion,  Ki^n, 

11,195.82 

Opposite  Leavenworth,  Kans 

156.99 

461.04 

214.16 

1,206.70 

Vicinity  of  St.  Joseph,  Ifo 

Mouth  of  Raw  River.. 

1,000.00 

Above  mouth  of  Little  Bine  River. 

5,000.00 

Above  Glasgow.Mo 

5,829.92 

Near  HuntSale,  Mo 

7,607.89 

1,000.00 

Pelican  Bend  and  vicinity 

6.68  S100.000.00 

^eal  works  above  Kansas  City, 
Mo 

8978.61 

16.000.00 

S^pairs  and  condngendes 

25.77 

New  Plant ^TT^J:...., 

8,506.27 

Total 

1,196.82 

978.86 

978.61 

21,182.86 

100,000.00 

79,42L96 

1  Indeterminate  at  present 
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financial  tkUemeni  from  July  i,  1899^  to  June  SO^  iP00— Gontinaed. 


Balances  July  l,lfl99. 

Work. 

priatlon 
act  of 

prlation 
act  of 

Junes, 
1898. 

prlation 

act  of 

June  4, 

1897. 

Appro- 
priation 
act  of 

prfiSlon 
act  of 

Jan.  6. 
1899. 

River  and 
harbor 

Jtiprovinff  Otntfe  /?fwer,  Mittoufi 
and  K'anmtM, 

Lock  and  dam  (construction  of 
lo<*k  elci.               .- 

$269.18 
973.69 

•26,000.00 

BnainriME  oneratioDa........ 

Total 

1.232.82 

26,000.00 

90UH. 

BemoTal  of  snags  and  other  ob- 
structions .....•••.•..•.......... 

127.62 

K7W.88 

....    ... 

Grand  totol 

81.196. 82 

2,889.20 

8973.61 

$21,182.86 

$100,000.00 

U«.22L29 

Balances  July  1, 1899. 

Received  by 

transfer 
from  other 
allotments. 

Refunded 
on  account 
of  over- 
payment, 
eto. 

Work. 

Sundry  civil 
appropria- 
tion act  of 
Mar.  3, 1899. 

Sundry  civil 
appropria- 
tion act  of 

June  6, 1900. 

Total 
available. 

Impnvtng  Mistouri  Rivtrfnm 
mouth  to  moux  QUy,  Jouhl 

OflBce  and  traveling  expenses  and 
salaries  of  CommTsKfon 

118,000.00 
10,600.00 

•24,402.71 
ll,80a66 

Burvevb.  gauges,  physical  data  and 
publications 

Pirot  Keach 

$0.80 

21,0ia38 

26,867.10 

Reittflcation  (1?  the  river  at  Omaha, 
Nebr 

40,000.00 

40  OR7.87 

At  Aichifon.  Kans ....•• 

2.0Ni.8l 

OppcNsite  Leavenworth,  Kans 

Vicinity  of  St.  Joseph,  Mo 

2.000.00 

2,166.98 

461. U4 

At  bt.  Joseph.  Mo 

24.000.00 

24,000.00 

Mouth  of  Kaw  River 

1,214.16 

Above  mouth  of  Little  Blue  River . 

10.000.00 
8,000.00 

16.2U6.70 

Above  Glaivow,  Mo 

18.*i9.g 

8,507.89 

Near  Huntsdale.Mo 

Pelican  Bend  and  vicinity 

.86 

100, 00  i.  88 

Local  works  above  Kansas  C3ty, 
Mo ... 

$1,792.60 
4,000.00 

18,766.11 

86,000.00 
16.0U0.00 
12,000.00 

8.000.00 
8,000.00 
18,600.00 

89.025.77 

Repairs  and  contingencies......... 

16.000.00 

AtJefforxon  Citv.  Mo 

ulSSaoo 

At  Randolph  Bend,  Mo 

At  l^xington.Mo 

8,000.09 

At  Nlificer  Bend,Mo 

S:  000. 00 

New  Plant 

17,066.27 

rinntiriiiiiiff'iTnnmvTnAnt               .   .   . 

8260,000.00 

........ 

Total 

200.000.00 

260,000.00 

6.792.60 

L16 

660.496.26 

Improving  Owfte  River,  Mittouri 
and  A'onsas. 

Lock  and  dam    (construction  of 
lock. etc.) 

146,000.00 

.76 

171,2S9.« 
973.69 

Rnairffinff  oneratfons 

Total 

146.000.00 

.76 

172, 283.  fir 

...... 

Improving  Qatfonade  Rioer,  Ifis- 
aourL 

Removal  of  snags  and  other  ob- 
structions  

14,9a8.» 

••••■. 

.•  •  •>•■.. 

Qrand  total. ..^ 

200  000  '^ 

896  nnn  nn 

ft  Tm^in 

].90 

846,666.68 
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JFInoncJoZ  statement  from  July  i,  1899,  to  June  SO,  /P(X>— Continaed. 


Work. 


Amoant 
expend- 
ed to 
May  81. 
19U0. 


Expend* 
ed  dur> 

month 

of  June, 

1900. 


Total 
amount 
expend- 
ed to 
June  ao, 
IWO. 


Tnns- 
feiTed  to 
other 
allot- 
ment!^ 


Total 

balandei 

June  80, 

IWO. 


OutRtand 

ing  lia- 
bilities 
June  80, 
IWO. 


Balances 

avHilMble 

June  SOL 

IWO. 


ImproriitQ  Mtf9ouTi  River  fivM 
mouih  to  Sioux  Oty,  Iowa, 

Office  and  traveling,  expenaea 

and  salarien  of  Committaon  — 
Surveys,  gauges,  pbysical  data 

and  publications 

Fintt  Reach 

Operating  raag  boat , 

Beotiflcation   of    the  river  at 

Omaha,  Nebr 

At  Atchison,  Kans 

OppoHlte  Leavenworth,  Kans.... 

Vicinity  of  St.  Joseph,  Mo 

At  St.  Joseph.  Mo 

Mouth  of  Kaw  River 

Above  mouth   of   Little  Blue 

River 

Above  Olanrow,  Mo 

Near  Huntwiale,  Mo 

Pelican  Bend  and  vicinity 

Local  works  above  Kansas  City, 

Mo 

Repairs  and  contingencies 

At  Jefferson  (Mty,  Mo 

At  Randolph  Bend,  Mo 

At  l^xington.Mo 

At  Nigger  Bend,  Mo 

New  PFant 


117, 122. 74  «1, 887. 28  918, 9W.  02 


8,218.79 
8,894.85 
18,910.23 

24,  OIL  01 


2ii0.00 
45L79 
966.45 


8,468.79 
9,816.64 
19,846.68 


9, 174. 69a83, 185.60 


156.99 

461.  Ot 

24,000.00 

118.85 

11,947.91 
13,9)2.82 

7,  mo.  67 

92,950.96 

18,789.57 

8K,1H0.08 

15.814.96 

6,154.49 

7,931.17 

536.84 

17,028.35 


156.9982,000.00 
461.04 


85,412.09 

8,886.87 
11.663.74 
5,520.42 

6,902.27 
2,086.81 


1658.41 

988.W 
944.12 
186.83 

1,689.92 


14,780.28 

2,847.97 
10,719.08 
5,888.50 

6.202.85 
2,086.81 


24,000.00 

118.35  1,000.00 


.204  11,948.11 

27.10   18.329.92 

19.4ffl    7.1H0.07 

259.95  98,219.93 


6.11 

268.55 

7.66 

6,825.30 

4,'965.'55 


Impropivg  Otage  River,  Mi»' 
9(mri  and  KanaoM. 

Lock  and  dam  (construction  of 

lock,  etc.) 

Snagging  operations 


381, 640. 79 23. 529. 93 S'A.  170. 72:  4.000.00300.825.54     6,&1L41 


12,045. 

896.001 


12      468.60 


Total , 

Improving  Oiueonade  River, 
MiMouH. 

Bcmoval  of  snags  and  other  ob- 
structions  


12,44L12      468.60 


7,884.27 


88.16 


Grand  total. 


100.81 
4,257.60 


100.81 
689.881    8,717.76 


18, 74.').  68 

38.448.58 

15,K22.e2 

11.479.79 

7.9CM.17; 

5.4?2.39;  1,000.00 
17,028.35^ 


1,327.82 
6,786.95 

20.48 
577.19 
177.88 
520. '21 

6H.83 
1,527.61 

87.92 


9.-25 
86L65 


20.43 
6.69 


1.81h.57 
6,425.80 


429.58 


860.80 


570.60 
in.  88 
W.68 
68.88 
666.81 
87.98 


12,518.72 
896.00 


12,909.72 


7,402.42) 


158, 746.16122,11a  67 
677. 60i         99.00 


851, 446^1824,086. 68,875, 482. 8ft  4, 000. 00.467. 178. 82,129. 18L  08  338, 042. 74 


'293,684.18 


86,68R.49 
478.09 


159, 823. 85 1-22. 209. 67 


7.S24.48        280.00 


87.114.18 


7,244.48 


a  Includes  the  sam  of  tl. 792.60  transferred  to  local  worlci  abore  KMamm  CUj,  Ma,  for  oonttructioii 
mateiUl  ahippod  liom  NebiaakA  Utjr,  Neb. 
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QmMdaled  ttaiemerU,  July  5,  1S84,  to  June  SO,  1900. 

nrPBOYINO  MU80URI  KIVKB  FROM  MOUTH  TO  SIOUX  CTTT,   IOWA* 

Act  of  July  5, 1884 $640,000.00 

Act  of  Aujfust  5, 1886 375,000.00 

Actof  Aajrust  11,1888 1,000,000.00 

Act  of  February  22, 1890 75,000.00 

Act  of  September  19.1890 800,000.00 

Act  of  July  13, 1892.. .4 600,000.00 

Act  of  March  3, 1893 700,000.00 

Act  of  August  18,1894 700,000.00 

Act  of  March  2, 1895 710,000.00 

Act  of  June  3, 1896 300,000.00 

Act  of  June  4, 1897 300,000.00 

Actof  July  1,1898 300,000.00 

Actof  January  5, 1899 100,000.00 

Actof  March  3, 1899  (riverand  harbor) 100.000.00 

Actof  March  3, 1899  (sundry  civil) 200,000.00 

Actof  June  6, 1900  (sundrycivil) 250,000.00 

Total  specific  appropriations $7, 150, 000. 00 

Balances  frum  former  appropriations: 

Act  of  August  2, 18K2,  applied  to  works  above  Sioux 
City,  Iowa $4,000.00 

Survey  of  Missouri  River  from  mouth  to  Fort  Ben- 
ton   8,844.30 

Act  of  August  5, 1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1,982.80 

ToUl  balances 14,827.19 

Refundetl  on  account  of  overpayment,  etc 3,  265. 67 

Total 7,168,092.86 

IMPROVINO  08AGB  RTVBR,  MI8B0UBI  AND  KASBAB. 

Act  of  August  18, 1894 $46,000.00      . 

Actof  June  3, 1896 50,000.00 

Actof  March  3.  1899 25,000.00 

•Act  of  June  6, 1900 146,000.00 

BalaiicMi  transferred  January  15, 1895,  from  Maj.  Ohas. 
J.  Allen,  Con^s  of  Engineers: 

Act  of  September  19, 1890 42,655.18 

Adof  July  13,1892 43,366.44 

Refunded  on  account  of  overpayment .75 

Total , 353,022.37 

DfPBOVINa  GASCONADB  RIYEB. 

Act  of  Augiist  18, 1894 $5,000.00 

Act  of  June  3, 1896 5,000.00 

Art  of  March  3, 1899 15,000.00 

Balance  transferred  January  15, 1895,  from  Maj.Cbaa. 
J.  Allen,  Corps  of  Engineers: 

Act  of  July  13, 1892 138.11 

Total 25,138.11 

Grand  total 7,646,253.34 

Expended  to  Jane  30, 1900: 

For  improving  Missouri  River $6, 867, 767. 82 

For  inipn>ving  Osage  River 193, 698. 52 

For  iuipruviiig  Gaeicunade  River 17, 613. 68 

Total 7,079,079.52 

I  June  80, 1900 467,173.82 
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Lid  ofemUan  engmeen  employed  on  work  ofrwer  and  harbor  improvements  in  charge  of 
MiMOuri  River  Oommimon,  in  oonnectum  with  improving  MiMouri  River  from  its  mouth 
to  Sioux  City^  Iowa,  improving  Osage  River,  Missouri  and  Kansas^  and  improving  Chs- 
eonade  River,  Missouri, 


Name  and  raddenoa. 

Time  em- 
ployed. 

Compen- 
sation per 
month. 

Where  employed. 

&  Waters  Fox,  Jefferaon  City,  Mo 

A.  H.BlaiMdell.  8t.LouiB.Mo 

1)108.  da. 
12   0 
12   0 

1  0 
12   0 

6  0 

2  0 
12   0 

12   0 

16 

7  2 
618 

12   0 

1250 
250 
200 
250 

125 
125 
1£0 

150 

761 
100/ 
100 

160 

Jefferson  City,  Mow 
8t.  Luuis,  Mo. 

James  A.S«ddoii,8t.Loui8.Mo 

Do. 

F.B.Maltby,8t.Loui8,Mo 

SamLF.CreeeUna.  8t  Louis.  Mo 

dnm. 
Ga8tx>nade  River;  in  field. 

B.  A.  Crawford,  Jeffenion  Gity,Mo 

W.R.De  Witt,  Jeffenon  City,  Mo 

8.  W. Benedict, Jeffenon  City,Mo 

0.  H.B.  Turner,  8t.  Louis,  Mo 

8t  Louis,  Mo. 

GaiK!onade  division;  local  works  below 

Kansas  Citv. 
Gasconade  division;  local  works  below 

Kanws  (itv.' 
Gasc'unade  division;  local  works  below 

Kansas  (Mty. 
Gasconade  division;  local  works  below 

Ed.  Jones,  Nebraska  City,Nebr 

Khuahs  City. 
Local  works  above  Kansas  City. 

Appendix  A* 

ANNUAL  BBPORT  ON  WATEB  OAUOHB,  BT  MB.  A.  H.  BLAI8DBLL,  AflSiarTANT  KXGIKBEB. 

Miasoinu  River  Gommisbton, 
St,  Louis,  Mo.,  June  SO,  1900, 

OAPTATy:  I  have  the  honor  to  sabmit  the  following  report  on  water  gauges  during 
the  tiHcal  year: 

The  CXjunuiflsion  has  maintained  on  the  Missouri  River  22  permanent  gauges,  of 
whii'h  17  are  cable  gauges  on  bridges  and  the  remainder  inclined  wooden  ones  on 
shore. 

One  temporary  gatige  maintained  by  field  party  is  in  its  seventh  year  of  continuance. 

One  complete  tour  for  inspection  and  repairs  made  during  Octolx^r  has  suthc-ed  to 
keep  the  gauges  in  serviceable  condition.  The  few  necessary  repairs  uiade  have  been 
inexpeuHive. 

The  pilot-bulletin  service,  exhibiting  the  daily  stage  from  the  same  zeros  as  the 
United  States  Weather  Bureau,  was  maintained  for  uie  entire  year  at  Kansas  City, 
and  until  De(*ember  1  at  the  11  gauge  stations  below. 

Abstracts  of  the  weekly  gauge  reports  have  been  mailed  regularly  to  field  parties, 
current  hydrogranhs  have  been  kept  platted  to  date,  corrected  hydrografths  com- 
pleted in  uik,  ana  the  greater  part  of  the  manuscript  copy  of  gauge  readings  for  the 
preceding  five  years  prepared  for  printing. 

Weekly  re|K>rts  of  3  gauges  above  Sioux  City  have  been  r^;ularly  received, 
through  the  courtesy  of  the  engineer  ofiicer  in  charge. 

The  stages  during  July  and  August  were  higher  than  those  of  the  same  months 
during  the  preceding  four  years,  and  during  tne  tidl  months  were  generally  below 
the  average  fall  stage  and  more  regular  in  decline. 

The  highest  water  of  the  year  from  the  mouth  to  Glasgow  occurred  during  the 
break  up  of  the  ice  in  March;  from  £>e  Witt  to  Plattsmouth  during  the  third  week  of 
June  and  from  Omaha  to  Sioux  City  during  the  second  week  in  April. 

The  highest  \ova\  stage,  about  1  foot  below  standard  high  water,  was  recorded  at 
Nebraska  City  on  June  18. 

A  rise  crestmg  at  8.7  feet  above  the  low  water  of  1889  passed  Bismarck  June  3,  and 
was  locally  considered  as  the  "June  rise"  although  it  was  3.3  feet  below  the 
average  high  water  stage. 

The  4  gauges  on  the  Osage  and  1  on  the  Gasconade  River  were  continued. 

The  hydrogniphs  of  these  rivers  show  the  usiuil  fluctuating  stages  durine  the 
months  of  July,  March,  April,  May,  and  June,  but  none  of  the  rises  exceeded  the 
ordinary. 

Very  respectfully,  yoar  obedient  servant, 

A.  H.  Blai8dxll»  Assistani  Engineer* 

OaptCHARLn  Kbllkr, 

Cbfps  iif  Engineers,  U.  &  A,j 

Searekxry  MRssovsri  Rwer  Oommiuunu 
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Appendix  B. 

ANNUAL  BXFOBT  ON  OOIOCBBCIAI*  BTATDVnOB  BT  MB.  A.  H.  BLAIBDKli,  AflBnTABT 

MlBBOUBI  RiVBB  COMMIBSION, 

8L  Loms,  Mo.,  June  SO,  1900. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the 
MiBsouri  River  between  its  mouth  and  the  lower  limits  of  Sioux  City,  Iowa,  during 
the  calendar  year  1890: 

The  statistics  were  obtained  in  the  same  manner  as  in  previous  years— by  retuins 
made  by  individual  shippers  and  from  the  special  commerce  cards  sent  in  weekly  by 
the  water>gaujge  observers. 

The  following  table  giving  the  amount  of  freight  carried,  towed,  or  rafted,  and 
passen^rs  earned,  but  not  mcludinff  anv  direct  ferriage,  is  believed  to  be  a  close 
approximation  to  the  actual  river  traae,  although  owine  to  the  difficulty  in  securing 
the  business  done  by  the  smaller  class  of  shippers  it  is  doubtless  somewhat  lees  than 
the  actual  amount:    . 

Table  1. 


CUM. 

Grain. 

LiTe 
stock. 

Wood 

and 

lumber. 

Sand 

and 
building 

ma- 
terials. 

General 
merchan- 

dtae. 

farm  map 

chinery, 

etc 

Total. 

MIle-toOB. 

FaaseD- 
geOL 

Long-trade  packeta . . . 

Short-trade  packets 
and  miscellaneous 
boats 

Tbfu. 
179 

17.625 

Tom. 
2,006 

3bns. 
441 

8.452 

2,067 
6,275 

Tom. 

Tom. 
80 

6.104 

Tom. 
715 

87,610 

218,514 
6,275 

98,196 

410. 6S0 

422,606 
126,482 

8,928 
216,447 

a289.022 

ern  and  baxses 

RaltB 

Total 

17,704 

2,621 

17.286 

220,870 

6,184 

268,114 

1,057,761 

a289,022 

a  Including  225,485  excursion  paasengen. 

The  secretary  of  the  St.  Louis  Merchants'  Exchange  reports  that  during  the  year 
1899  the  number  of  arrivals  and  departures  of  steamboats  and  barges  from  and  to'  the 
Missouri  River  were  11  and  14,  respectively. 

The  steamer  Ous  Fbwlerj  tonnage  309,  entered  the  river  at  the  banning  of  the 
grain-shipping  season  as  a  regular  packet  She  made  only  two  short  tripe  and  two 
long  ones  of  aoout  190  mile&  and  was  sunken  by  a  hidden  obstruction  on  August  22. 

In  table  1  the  freights  of  the  long-trade  packets  comprise  an  estimated  amount 
carried  by  the  Gua  Fowler  and  manufactured  lumber  freighted  by  the  steamer  Oaaoonade 
from  Lexington  and  Glasgow  to  Jefferson  Citj. 

The  short-packet  trade  was  carried  on  by  small  steamers  and  barges,  which,  besides 
running  as  local  packets,  were  employed  as  feeders  by  the  railroad. 

Steamers  having  tonnages  of  200  to  470  have  found  it  profitable  to  engage  in  the 
excun>ion  trade;  two  regular  excursion  steamers  during  the  season  of  1899  carried 
190,663  passengers. 

The  following  comparative  table  gives  the  totals  for  the  different  classes  of  trade 
for  the  series  ofyears  1899-1894: 

Table  2. 


daas. 

Total  tons  carried. 

1S99. 

1898. 

1897. 

1896. 

1895. 

1894. 

Long-trade  packets , 

715 

87,ei0 

218. 5H 

6,275 

8,641 

89,246 

262,152 

5,755 

19,000 

4.499 

40.478 

841,710 

4,844 

8,168 

62.796 

229,619 

8.148 

198 

7.779 

46,449 

175.458 

2,984 

22,600 

^622 
46,829 

Bhonrtrade  packets  and  miscellaneous 
boats 

Sand  and  wood  steamers  and  barges .... 
Rnfts 

95,578 
8^810 

Mattrew  brush  fumlahed   the  United 
Suites  under  contract,  for  use  on  other 
works  than  those  of  the  Missouri  River 
Commiinslon •.•■...*«•■■«.•■.■■■•.. 

Total 

208,114 

819,798 

891,029 

288,994 

966,165 

164,884 
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GiMi. 

Mile-tons. 

1899. 

1896. 

1897. 

1896. 

1896. 

1894. 

Long-trade  iwckets 

Bhort-trade  iwckets  and  mis- 
cellaneous boats 

96,196 

410,680 

422,606 
126,482 

626,804 

622,872 

869.948 
146,437 

876,000 

661,024 

447,488 

478,469 
164,669 

448,614 

1,064,668 

281,206 
46,896 

4,849 

1,010,879 

965,686 

240,988 
76,656 

676,000 

1,045.526 
729,862 

Band  and  wood  steamenand 

156.346 

Rafts. 

141,860 

Mattress  bnixh  famished  the 
United  States  under  con- 
tract,   for    use    on   other 
works  than  those  of  the 

IbffaamiH  RfTrArComTnlRfrinn 

Total 

1,067,761 

1,929,661 

1,736,485 

1,889,681 

2,968,658 

2,073,584 

ClasB. 

Passengers. 

1899. 

1898. 

1897. 

1896. 

1896. 

'    1894. 

Long-trade  packets 

a289.022 

801 
679,102 

109 
2,641 

876 
1,688 

1,176 
6,373 

8,150 

Short-trade  [lacketit  and  mls- 

e8.812 

Total 

289,022 

79,908 

2,650 

1,918 

6,548 

6,462 

a  Including  225,485  excursion  passengerB. 
5  Including  76,100  excuntlon  passengers, 
e  Including  1,000  excursion  passengers. 

Three  gasoline  boats,  engaged  in  short  trade,  carried  an  aggregate  of  10,967  tons 
(117,024  mile-tons)  during  the  year.  Twelve  gasoline  boats,  having  an  aggre^te 
tonnage  of  about  200  tons,  are  reported  as  engaged  in  traffic  on  the  river  and  its 
tributaries. 

The  number  of  merchant  boats  passing  six  of  the  water-gauge  stations  is  given  in 
the  following  table: 

Table  3. 


LocaUty. 

Trade. 

Number  passed. 

Registered  tonnage. 

Up. 

Down. 

Up. 

Down. 

Bellefontalne  Brldge.Missouri. 

Towboatsand  packets 

16 
178 

92 
129 
193 

70 

14 
179 

92 
130 
192 

70 

2,592 
8,450 
8.899 
11.145 
58.968 
82,830 

2,091 
8,536 
8,848 
11,178 
59,094 
82,880 

Coles  Creek,  Missouri 

do 

Boonville.Mo 

De  Witt,  Mo 

do 

Kaniias  City,  Mo 

Excursions  and  nackets 

Omaha,NeDr 

Rxcunions .,... 

Table  4  is  a  list  of  steam  vessels  licensed  to  navigate  the  Missoori  Biver  and  its 
tributaries  during  the  year  1899. 
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Tabijb  i.-^-IAM  of  Meamen  plying  on  the  MiS90uri  Rwer  in  th$  dutrid  qf  Nmo  Oriemm 

during  the  year  1899. 


Where  built 

Tear. 

Where  enrolled. 

DimenaioiM. 

Name. 

1 

d 

1 

Total 

tOD- 

nage. 

A.W.Ewtng 

0«ageCIty,Mo 

New  Haven,  Mo 

Osage,  Mo 

New  Haven,  Mo 

Tu.««'umbla,  Mo 

Hermann,  Mo 

Tuscumbia,  Mo 

L'Outre  Island, Mo... 
Jcffeivonville,  Ind.... 
St.Loni8,Mo 

1878 
1897 
1896 
1890 
1898 
1880 
1888 
1891 
1880 
1878 
1898 
1882 
1897 
1898 
1879 
1893 
1880 
1893 
1894 
1892 
1879 
1897 
1887 
1879 
1887 
1896 
1892 
1897 
1898 
1888 
1892 
1892 
1896 
1882 
189B 
1879 
1892 
1899 

BtLoaia,Mo 

Fed, 

FstL 

FBtL 

a4 

C.  H.  Hugo 

Columbia 

do 

do 

79.2 

80.5 

97 

59.8 

91.9 

96.4 
107.4 
160 
181.4 
110.6 
181 

78.6 
160 
127 

89.2 
126.2 

96.6 
100 
101 
127.5 

84.6 

18.2 

18.8 

28.2 

11.9 

19.1 

14.8 

28.9 

29.5 

80 

20.6 

85 

16.2 

82 

20 

18.8 

26.2 

21.4 

18.1 

20 

82 

21 

8.8 

8.8 

&2 

&1 

8.4 

8 

8.5 

5.6 

5 

4 

5 

8.2 

5 

8 

2.8 

4 

8.5 

4.6 

8 

4.5 

8.8 

88 

78 

Commodore 

do 

86 

Dauntless 

do 

2S 

Flft  wn 

.....do ............ 

71 

Frederick 

do 

82 

Gasconade 

74 

Gus.  Fowler  6 

Golden  Gale 

do 

do 

do 

808 
141 

J.R.Wells 

Tuscumbia,  Mo 

Jeflfersonville,  Ind 

Mount  Sterling,  Mo... 
Sterling  Island, Mo... 

Evansville.Ind 

Hermann,  Mo 

Rock  Island.  Ill 

Hermann.  Mo 

St  Louis,  Mo 

206 

J.W.Spencer 

Jack  Rabbit 

do 

do 

188 

Jacob  Richtman... 
John  R.  Hugo 

do 

do..... 

488 
186 

Millboy 

do 

do 

do 

41 

Moline  ..., 

Ul 

Peerless 

60 

Thomas  Parker. . . . 

do 

57 

New  Haven 

Pomeroy.  Ohio 

Leavenworth,  Kans .. 

Lexington.  Mo 

Chicago,  111 

do 

80 

Annie  Cade 

Ariel 

Kansas  City,  Mo.. 
do 

178 

Ca trie  Cole 

do 

a8 

Geo.  W.  Parker  .... 

Piltwburg.Pa 

do 

266 

103 
75.2 
76.8 
88.5 
86.2 

46.5 
29.4 
18.9 
15.1 
4.6 
8.9 

7 

4.2 

&1 

8 

2.8 

2.8 

^Z 

Jos.  L.  Stevens 

Jefferson ville,  Ind.... 
Waverly,  Mo 

do 

Lola 

..  .  do    

85 

Nadine 

Lamine,  Mo 

do 

27 

Navajo 

P*ipinsville,Mo 

Burlington,  Iowa 

White  Cloud, Kans... 

Sioux  City,  Iowa 

Chamberlain,  S.  Dak. . 

Sioux  Ci  ty ,  fo  wa 

Canton,  S.  Dak 

Tlerville,  Iowa 

Brunswick.  Mo 

Running  Water,  6.  Dak 

do 

do 

06 

Ranger 

ab 

Lotus 

do 

a2 

Harry  Lynds 

Castalia 

St  Joseph,  Mo.... 

Omaha.  Nebr 

do 

do 

64 
110 
60 
92 

IB 
26.2 
14 
20 

8 

8.7 
2.5 
8.4 

27 
90 

Jo8leL.K 

27 

Little  Maud 

68 

Minnehaha 

do 

at 

Queen  No.  2 

Mike  Bauer 

South  Dacota 

44 

66 
187.5 

12 
9.4 
19.4 

2 

8.8 

4.6 

12 

do 

do 

20 
248 

(Sunk  August  22;  1809. 
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Table  4. — lAA  of  tUamers  plying  on  the  Mimmri  River  m  th€  diihioi  of  New  Orleam 
during  the  year  1899 — Coutiuued« 


Name. 


PasKDgexB. 


Engines. 


Boilen. 


Floes. 


Num- 
ber. 


Diame- 
ter. 


A.W.Ewing. 
C.  H.Hugo... 
Columbia 

Commodore . 

Dauntless  .... 

Fawn , 

Frederick  ... 

Gasconade  .. 


Giu.Fowler6 

Golden  Gate 

J.  R.  Wells 

J.W.Spencer 

Jack  Rabbit 

Jacob  Richtman. 
John  R.  Hugo 

MUlboy 

Moline 

Peerless 


Thomas  Parker. . 

New  Haven 

Annie  Cade 

Ariel 

Carrie  Cole 

Geo.  W.Parker.. 
Jos.  L.  Stevens . . . 

Lois 

Nadine 

Navajo 

Ranger 

Lotus 


Hany  Lynds . 
Castalia 


Josie  L.  K 

Little  Maud... 
Minnehaha.... 
Queen  No. 2  ... 
Mike  Bauer... 

South  Dacota.. 


121 

66 
20 


18 


ic66 

\dlb 

16 

10 


8 
20 
10 

fiO 

19 

fiO 

16 

80 

60 
10 


126 
25 


20 


20 

100 
16 

20 


16 


16 


16 


12 


40 


40 


16 


12 


In, 
6 
7 
71 

10 
6* 
8 
7 
9 

141 


16 
10 
16 

6 

14 

m 

8 
14 
8 

10 
10* 

1» 
■A' 

10 
7 
8 
4i 

6 

4 


FeeL 
8'^ 

4 

2 
2 
2i 
8i 

4 

4 
6 

2 

6 

8* 

8 

5 

8 


4 

1 
8 


8 

7* 

2 
4i 

A 

A 

i>    1 


20 
6 
14 
14 
20 

28 

28 
18 
26 

10 

22* 
24 

14 

24 

16 

20 

20 
16 
18 

^« 

16 
12 
14 
4 

4* 

2ft 

7 

20 

61 
24 
6 
8 
8 

20 


Inehea. 
40 
50 
84 

44 

48x54 
42 
86 
42 


40 
44 

40 

86 

44 

42 

44 

40 
42 

46 

36 
42 
42 
80 
42 
48 
40 
40 
0x38 


Inchet, 

a* 

8 
2-12 
4-6 


a  14 

84 
5 
1 
a26 
12 
2 
a6 


1 
a52 


1 
al8 

6 

a62 


a  81 


2-10 
2-12 
6 
^10 
4-6 

10 

14 

6 


0-« 
6-3* 
8ft 
10 
24 
8 
8 
15 
8 

4-7 
12 


21 
2 


12 

8 

2-10 

4-6 

2ft 


28 
2-12 

4-7 


aTubea. 


i  Sank  Auguit  22, 1801^ 


•Flntcablii. 


dSeooiid  cabin. 
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Tabui  ^,—Lut  of  iUamen  plying  on  the  IfiMouri  River  in  the  dulrict  of  New  Orleans 
durmg  the  year  1899 — Continued. 


Bollen. 

Ucenaed  to  ran  on— 

Name. 

Iron  or  steel. 

\ 

|l 

Name  and  address  of  sole  or 
managing  owner. 

Mlnn^h^hi^,      .  , 

do 

1894 
1888 
1899 
1888 

Zbc 
140 

160 

160 

178 

Big  fflonx  River 

Miawuri  Hirer,  Decatur 

Minoun  River,  Omaha 

to  St.  Joseph. 
Missouri  River,  Omaha 

to  Bi#»»ft>^-fc. 

J.W.Clarridge,  Sioux  City, 

Iowa. 
Anderson  &  Kllhoum,  De- 

Queen No.  2 

do 

MlkeBaner 

do 

catur,  Nebr. 
Mike  Bauer,  Nebraska  City, 

South  Dacota 

do 

Nebr. 
Jot.  Ii4HU*rh.  Runninff  Water. 

S-dSl     ^^^ 

Very  respectfully,  your  obedient  servant. 


Oapt  Charles  Keller, 

Corps  of  EngineerSy  U.  8,  A.y 

Secretary  Mteeouri  Bwer  Commienon, 


A.  H.  Blaisdell, 
AMsisUmt  Engineer. 


Missouri  Rivsr  Comuibbion, 
81.  Louie,  Mo,,  June  SO,  1900. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the 
Osage  River  during  the  calendar  vear  1899 : 

The  steamboat  traffic  was  performed  principally  hj  the  steamers  Frederick  and 
/.  R.  Wells. 

The  total  number  of  trips  made  by  both  steamers  was  123,  of  which  6  were  to  Linn 
Creek,  110  miles;  16  to  Tuacumbia,  60  miles;  21  to  St  Elizabeth,  46  miles;  19  to  St 
Thomas,  35  miles,  and  the  remainder  from  25  to  7  miles. 

The  small  steamer  Dauntless  was  built  for  the  trade  between  Tuscumbia  and  Linn 
Creek,  and  until  disabled  by  accident  early  in  the  season  made  a  few  trips  between 
those  points. 

The  little  steamer  Ranger  did  a  small  amount  of  busineBB  in  the  vicinity  of  Papins- 
ville,  282  miles  above  the  mouth. 

The  freights  of  the  Frederick  were  mostly  delivered  to  the  Missouri  Pacific  Railway 
at  the  mouth  of  the  river,  and  those  of  the  Wells  to  the  Missouri,  Kansas  and  Texas 
Railroad  at  Portland,  on  the  left  bank  of  the  Missouri  River,  22  miles  below  the 
mouth  of  the  Osage. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted,'  is  a 
close  approximation  to  the  amount  of  the  1899  coomierce  of  the  Osage  River: 

Table  1. 


Class. 

Qrain. 

Live 
stock. 

Wood 
and 
lum- 
ber. 

Ran- 
road 
ties. 

Sand 

and 

gravel. 

Salt 

Prod- 
uce. 

General 

dlse,  farm 
machln- 
ery.etc. 

Total. 

Mile- 
tons. 

Packets  and  miscella- 
neous boats 

Tbns. 
4,077 

Tom, 
878 

ibns. 

2,115 
8.809 

3bM. 

214 
61,625 

Tons, 
9,946 

3bfw. 
871 

IbfM. 
166 

Ibns. 
8,008 

Ibm, 

21,868 
55,834 

898,186 

Raft8,etc 

Q  QAA  1<21 

'  *  *  \'  * ' 

Total 

4,077 

878 

6,924 

61,739 

9,946 

871 

166 

8.608 

76,702 

8,861,267 

In  these  totals  are  included  the  following  shipments  on  account  of  construction  of 
liOck  and  Dam  No.  1:  3,872  tons  of  pilmg  and  lumber,  920  tons  of  cement,  and 
2,289  tons  of  miscellaneous  material,  a  total  of  7,081  tons  and  204,952  mile-tons. 
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Table  2 18  a  comparative  statement  of  the  oommeroe  of  the  river,  expreased  in  tons, 
for  the  aeriee  of  years  1890-1892: 

Tablb  2. 


Bhipmenta. 


188». 


ia97. 


1S96. 


18%. 


1894. 


1898.    I   1892. 


Oraln^hav.etc 

Livestock 

Lumber,  Iqgo,  wood,  railroad  ties. . 

Band  aiid  gravel 

Bait 

Produce 

General  merchandlae,  farm  ma- 
chinery, etc 

Barytea 


Tbiu. 

4,077 

878 

67,663 

9,946 
871 
166 

8,606 


Tbfu. 

8.418 

1,088 
74.881 

3,015 
848 
201 

1.885 


Tbfu. 

1,696 

909 

66,175 

1,850 

229 

255 

781 


Tom, 

2,651 

848 

62,764 

4,500 

416 

188 

1,031 


Tbtu. 

4.496 

1,866 
64,9»6 

8,600 
828 
191 

1,789 


Toru. 

4,793 

1,076 

89.086 

8,100 

128 

186 

1,416 
440 


TbiM. 

8,778 

•741 

62.020 


829 
196 


946 
470 


Total. 


76,702 


84,286  I  71,247  ,  72,898     76,706  I    105,225 


68,475 


Thtu. 
5.471 
7J9 
69,721 


2ftl 
182 


l.dS6 
l.'2M) 


79,2i0 


Table  3  ^vee  the  comparative  commerce  of  the  river,  expreesed  in  mile-tons,  dar- 
ing the  series  of  years  1899-1894. 

Table  3. 


Clan. 

1899. 

1888. 

1897. 

1896. 

1896. 

189i 

Packets  and  miacellaneouB  boato . . . 
Bafts,  etc. . » ^ 

MUe-toM. 

393,136 

2,968,121 

MUe4<yM, 

349,955 

8,825,099 

MOe-Ums. 

178,695 

8.707,200 

MUe-Um*. 

212.898 

8,839,488 

263.554 
2,911.509 

Jfflf-toiw. 

861.-292 

4.109,429 

Total 

8,861,257 

4,176,054 

8,885,895 

4,051,881 

8,205,063 

4,530,721 

Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdbll,  Auitiafkt  Engineer, 
Oapt  Charles  Kellbb, 

Ojrp9  of  Engineers,  U.  &  A., 

Secretary  Miaeovri  River  Oommienon, 


Missouri  River  Commtssion, 
SL  Louis,  Mo,,  June  SO,  1900, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of 
the  Gasconade  River  during  the  calendar  year  1899: 

The  steamboat  traffic  was  entirely  coniined  to  two  boats  of  the  Hermann  Ferry  and 
Packet  Company. 

About  60  per  cent  of  the  trade  was  over  the  lower  40  miles  of  the  river.    Fifteen 
round  trips  were  made  to  Vienna,  79  miles  above  the  mouth. 

The  average  distance  the  railroad  ties  were  rafted  was  55  miles. 

The  lumber  reported  and  a  portion  of  the  ties  were  rafted  out  of  the  Big  Piney, 
which  enters  the  Gasconade  122  miles  above  the  mouth. 

The  following  table,  fi^i ving  the  amount  of  freight  carried,  towed,  and  rafted,  ifl  & 
close  approximation  to  tne  amount  of  the  1899  commerce  of  the  Gasconade  River: 

Table  1. 


OUUB. 

Qrain. 

live 
stock. 

Wood 
and 
lum- 
ber. 

• 

Rail- 
road 
ties. 

Build- 
mate- 
rial. 

Salt. 

Prod- 
uce. 

General 

mer- 
chandise, 

farm 
machin- 
ery, etc. 

Total. 

Mile- 
tons. 

P^eketLfito 

7bn». 
2,100 

414 

Tom. 
451 
75 

Ton*. 

"liVm 

Tbfw. 
6 

Tbfu. 
88 

TbfM. 
85 

Tom. 
1,767 

TbfM. 
4.846 
19,418 

807,376 

SSi!^.!/.;.;;;::::::: 

1,079,7SS 

Total 

2,100 

414 

626 

19,888 

6 

88 

85 

1,757 

24.28A 

1.887.129 
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The  followinir  table  gives  the  totals  in  classes  of  freight  shipped  daring  the  series 
of  years  1889-1892: 

Table  2. 


ShlpmentB. 

1899. 

1898. 

1897. 

1896. 

1896. 

1894. 

««. 

1802. 

Grain,  hay,  etc 

Tma. 

2,100 

414 

19,864 

Tbna. 
1,667 

708 
27,184 

163 

872 
67 
228 
1R7 

Tona. 

686 

27.614 

15 

480 
85 

114 
64 

Tona. 

8,197 

1.181 

40.850 

102 

896 
96 
131 
891 

!ZbfM. 

920 
42,436 

•780 
83 
122 

Tbns. 
8,061 

847 
27,269 

118 

136 

!ZbfM. 

8.081 

144 

17,915 

Tbns. 
1,547 
416 

Ij  Ve  RtOCE 

Lumber,  logs,  wood,  railroad  ties. . . . 
Sand  and  gjavel 

10,626 

General    merchandise,   farm  ma- 
chinerr.  etc 

1,757 

88 

85 

6 

706 
80 
185 

287 

Salt 

23 

Produce 

80 

Diilldinff  materials 

Totil 

24,259  •  ao.fiSl 

80.515 

46.294 

47,544 

82. 6U 

22.058 

12,929 

The  following  table  gives  the  comparative  commerce  of  the  river,  expressed  in  mile- 
tons,  during  the  six  years  1899-1894: 

Table  3. 


CIlasB. 

1899. 

1896. 

1897. 

1896. 

1895. 

1894. 

Packets  and  miscellaneous  boats . . . 
Rafts 

MOe^ona 

807,;<76 

1,079,763 

MUe-Uma. 

162,694 

1.669,669 

Maxima. 

179,777 

2,080,125 

Mile-Vma. 

229,216 

8.293,060 

MOf-tona, 

197,574 

8,247,607 

211. a3 
2,219,606 

Total 

1,887,129 

1,832,263 

2,209,902 

3,522,275 

8,446,081 

2,430,969 

Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdell,  Amttard  Engineer. 
Capt  Charles  Keller, 

CorpB  of  Engineers^  U.  S.  A,, 

Secretary  Afiseowri  River  OommiseiorL 


Appendix  C. 

AKKUAL  RBPOBT  ok  OMAHA  DIVISION,   BY  MB.   S.   WATERS  FOX,   DIVISIOM  ENGINEER. 

Missouri  River  Commission, 

Jeffenon  City  Mo,,  June  SO,  1900, 

Colonel:  I  have  the  honor  to  submit  the  following  annual  report  for  the  fiscal 
year  ending  June  30,  1900,  of  operations  on  Omaha  division  of  the  Missouri  River. 

The  following  illustrations  accomj^any: 

A  map  (PI.  I)  of  Missouri  River  in  the  vicinity  of  Omaha,  Nebr.,  showing  location 
and  character  of  improvement  works  proposed  and  completed,  and  the  extent  of 
bank  caving  in  the  reach  since  1890. 

Two  photographic  views  (Pis.  II  and  III)  of  pile  dikes  below  Pigeon  Creek,  built 
during  the  year. 

A  map  (PI.  IV)  of  Missouri  River,  in  vicinity  of  Nebraska  City,  Nebr.,  showing 
new  curve<i  end  of  Dike  No.  5,  built  during  the  fiscal  year  of  1900,  and  the  condi- 
tions of  flow  as  they  existed  June  8. 

A  plan  (PI.  V)  of  Dike  No.  6,  showing  new  curved  end  as  built  during  the  year. 

Two  photographic  views  (Pis.  VI  and  VII)  of  Dike  No.  6. 

A  map  (PI.  VIII J  of  Missouri  River,  in  vicinity  of  St  Joseph,  Mo.,  showing  revet- 
ment construction  auring  the  fall  of  1899,  and  the  extent  of  bank  caving  in  the  bend 
below  the  bridge  since  1879. 

Oi)erations  comprised  revetment  and  dike  construction  at  Omaha,  restoration  and 
repair  of  dikes  at  Nebraska  City,  revetment  construction  and  repair  at  St.  Joseph, 
surveys  and  examinations,  care  and  repair  of  plant,  and  miscellaneous  incidental 
work. 

The  total  expenditure  during  the  year  was  $80,219.06,  as  shown  in  the  Appendix, 
Exhibit  A. 
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OMAHA   RBACR. 

[See  Aooompanytng  map  (PI.  I).] 

/Vo;>rf.— The  re\nKHl  project,  ap{>roved  Janoar^r  12,  for  tb" 
allottt^l  fntm  the  appropriation  for  the  Mii«onri  River   in 
Man-h  3, 1899,  contemplated  the  conrtnic-tion  of  a  revetment 
and  two  diken  agjrregatin^  1,000  feet  in  length  at  the  shoulci 
the  mouth  of  Pigeon  Creek;  a  revetment  of  1,000  feet  in  \eT\9^^y 
600  feet  in  length  on  the  right  bank  at  Florence  Lake;  and  »  *"^n 
feet  in  length  at  the  head  of  the  existing  revetment  on  the  left; 

Blllff8. 

In  Ffhniary  the  Illinois  Central  Railway  Company  coi 
fHirly  good  revHnient  at  the  head  of  the  old  revetment  a 
tlif  gHp  which  exiHtnl  at  the  time  the  above  project  was 
ent,  at  lea«t,  n^^  further  work  is  nee<led  there. 

Tlie  interval  lietween  January  16,  the  date  of  receipt  o 
pniject,  and  April  20,  when  construction  work  was  c< 
&->einl»ling  pimt,  conntmction  materials  and  supplies. 

linrtiiwrU  amsttrwiion  aboir  Pigeon  Creek, — The  conptn 
lint^r  feet  of  revetment  on  the  left  bank  above  Pigeon  C 
20  an<l  completed  June  1.  Standard  specifications  were 
that  the  upper  bank  was  graded  to  a  much  flatter  slope 
varied  from  1  on  2  to  1  on  8,  the  average  being  about 
advisable  on  account  of  the  location  of  the  revetment,  wh 
exposed  tomost  violent  attacks,  in  flood  as  well  as  in  ice 
nient  of  the  flow  upon  the  bank  there  was  so  strong,  in  a  i 
outride  pile  anchorage  was  necessary  for  the  successful  s 
the  UMual  svstem  of  |-inch  strand  was  reenforced  some^ 
elements  of  work  and  cost  are  shown  in  the  Appendix,  I 

File-dike  conMruction, — As  originally  planned,  the  uppe 
proposed  near  Pigeon  Creek  was  to  oe  300  feet  long  and 
They  were  to  be  built  on  lines  making  ansles  of  about  3< 
to  the  trend  of  the  bank  at  their  shore  encOs. 

Owing  to  their  exposed  locations,  the  dikes  were  speci 
strain.  Both  were  to  be  3-row  work,  with  10-foot  spacir 
25  feet  penetration  in  the  upper  row  and  20  feet  on  the  1 
bents  to  be  formed  of  three  clusters  and  the  next  nine  be 
with  an  extra  pile,  driven  immediately  below  the  upper 
uiiual  head  cluster  of  three  piles  to  be  driven  above  the  o 
to  be  in  accordance  with  standard  specifications,  with  dot 
of  each  dike;  the  foot  mattress  to  be  regular,  but  suspenc 
row  at  an  elevation  of  6  feet  below  8.L.W.;  the  piling  ai 
yellow  nine,  both  dikes  to  be  built  to  grades  sloping  fron 
to  S.H.W.,  100  feet  inshore  from  stream  end,  ana  from  th 
8.H.W.  at  stream  end;  the  bank  at  the  shore  end  of  each 
above  the  upper  row  and  10  feet  below  the  lower  row  o 
in  accordance  with  standard  specifications,  except  that 
extending  upstream  beyond  the  limits  of  the  dike  mattrc 

The  field  estimates  of  cost,  based  upon  the  foregoing  spe 
rials,  prepared  from  actual  depths  on  lines  of  proposed  di 
found  necessary  to  shorten  the  upper  dike  to  a  length  oi 
to  550  feet. 

Pending  the  arrival  of  the  piling  there  was  a  general  increase  of  d< 
the  vicinity  of  the  dikes — that  at  tne  time  of  commencing  operations 
much  as  21  feet  on  the  line  of  the  upper  dike — so  that  the  piling 
structure  were  too  short  for  use  by  just  the  amount  of  scour.     In  this 
siderable  item  of  increase  in  cost  of  the  structure  was  incurred.     But 
largely  to  other  items  of  expense  imposed  by  the  unusually  severe  co 
during  the  period  of  construction  work,  arismg  from  abnormally  higl 
several  sudden,  sharp  rises,  with  heavy  flows  of  driftwood,  that  m 
dikes  greatly  exceeded  the  estimates. 

The  attacks  to  which  these  structures  were  subjected  was  so  seve 
times  their  loss  seemed  imminent 

Upper  dike  near  Piqeon  Oedk.— The  construction  of  this  dike  was  < 
May  1  and  completed  May  21.    The  following  work  was  accomplishec 

25  piles  driven  for  temporary  anchorage;  of  these,  2  clusters  of  Sari 
scoured  out  and  replaced  with  4  dusters  of  3  and  1  pair,  the  neoessa 
being  obtained  by  splicing  piles  to  lengths  of  60  and  62  feet. 
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05  piles  driven  in  dike. 

250  linear  feet  of  dike  braced. 

804  linear  feet »  25,537  square  feet  of  foot  mattrees  woven  and  ballasted. 

185  linear  feet  of  curtain  attached  from  shore  end. 

165  linear  feet  of  shore  protection  at  root  of  dike  constructed. 

During  a  2-foot  rise  on  the  22d  of  May,  which  crested  at  6  feet  above  S.  L.  W.  on 
the  24th,  larse  quantities  of  drift  accumulated  on  the  dike  and  its  anchor  piles.  The 
flow  chordea  the  bay  above  and  impinged  against  the  dike  with  Great  force,  beins 
accentuated  by  a  bold  reef  that  formed  inmiediately  opposite  and  close  to  the  foot  of 
the  Pigeon  Creek  revetment  Scour  took  place  all  idong  the  dike,  but  jmrticularly 
on  the  outer  50  feet,  leaving  the  piles  with  very  slight  penetration,  and  it  is  probable 
that  had  it  not  been  for  the  support  afforded  by  the  suspended  mattress  and  brac- 
ing the  entire  structure  would  have  eone  out 

Strand  ties  were  run  out  at  intervaSs  on  the  dike,  leading  well  upstream,  made  taut 
by  capstan,  and  secured  to  dead  men  on  shore,  but  notwithstanding  these  measures 
bents  7  to  13  were  forced  downstream  some  3  feet  out  of  line,  and  on  the  25th  the 
outer  5  bents  gave  way  and  swung  downstream  with  the  current  under  a  suddenly 
increased  strain  imposed  by  a  mass  of  drift  which  was  released  by  the  breaking  of 
the  temporary  anchor  piles  above.  On  May  26  the  5  bents  with  their  bracing  broke 
loose  and  lodged  against  tiie  lower  dike  between  bents  85  and  40,  breaking  2  anchor- 
age piles  on  tneir  way. 

On  May  28  about  107  tons  of  extra  stone  ballast  were  placed  around  the  outer  end 
of  the  dike. 

An  effort  was  made  to  sink  the  drift  above  the  dike  with  stone,  but  it  was  aban- 
doned on  account  of  excessive  cost  after  exnending  about  10  tons  of  stone. 

Between  June  1  and  4  the  outer  end  of  tne  dike  was  reenforced  with  some  heavy 
fascine  work;  25  fascines,  4  feet  in  diameter  bv  25  feet  long,  were  placed  on  the  lower 
side  of  the  dike  from  bents  17  to  19.  The  depth  of  water  at  the  time  the  fascines 
were  thrown  in  was  45  feet  On  completion  of  the  work  the  top  fascines  were  at  a 
depth  about  18  feet  below  S.  L.  W.  Soundings  taken  on  June  15  indicated  a  settle- 
ment of  9  feet 

Lower  dike  near  Pigeon  Creek. — ^The  construction  of  this  dike  was  commenced  May 
3,  and  when  operations  were  suspended,  June  1,  it  had  been  completed  from  the  shore 
to  bent  No.  44. 

The  pile  driving  for  the  entire  length  of  dike,  550  feet,  was  accomplished  in  accord- 
ance with  the  plans  between  May  4  and  23,  191  piles  being  driven  in  the  dike  and 
24  for  temporarv  anchorage.  Before  the  completion  of  this  branch  of  the  work,  some 
of  the  piles  haa  been  lost  from  scour  and  drift.  On  May  25  an  attempt  was  made  to 
replace  the  lost  piles,  but  it  was  found  that  the  bottom  had  scoured  to  such  a  depth 
that  the  longest  piles  in  stock  would,  if  driven,  have  a  penetration  of  only  about  10 
feet    Pile  driving  was  therefore  suspended. 

On  May  26  ana  27,  during  a  slight  rise,  another  run  of  drift,  together  with  the 
wreckage  of  a  part  of  the  upper  dike,  lodged  against  the  lower  one.  The  foot  mattress 
commenced  May  14  had  been  woven  to  bent  46,  where  it  had  to  be  dropped  on 
account  of  the  driftwood.  It  was  sunk  in  good  shape  and  completely  ballastea.  The 
mattress  was  461  feet  long  and  contained  84,865  sauare  feet 

The  bracing  was  completed  to  bent  44,  and  tne  curtain  was  attached  for  390  feet 
from  the  shore. 

The  shore  protection  at  the  root  of  the  dike.  180  feet  in  length,  was  completed. 

As  a  result  of  the  rise  of  May  26  and  27,  above  referred  to,  there  was  a  scour  all 
along  the  dike,  and  its  loss  seemed  imminent  The  weakest  portion  appeared  to  be 
from  bent  33  to  44,  where  the  tops  of  the  piles  were  swung  downstream.  This*  por- 
tion of  the  dike  was  reenforced  by  driving  26  additional  piles  below  the  injured  bents 
and  connecting  them  with  the  usual  bracing. 

Beyond  bent  44  (the  outer  100  feet  of  the  dike)  the  piles  had  not  been  braced,  and 
some  of  them  were  scoured  out  and  many  bent  over. 

No  effort  was  made  to  restore  this  part  of  the  structure.  The  elements  of  work 
and  cost  of  the  two  dikes  are  shown  in  the  appendix.  Exhibit  C. 

Revetinetit  construction  cU  Florence  Lake, — All  of  the  materials  required  for  the  con- 
struction of  the  revetment  authorized  on  right  bank  at  Florence  Lake  had  been 
secured,  and  on  Mav  26  a  small  fon^e  was  engag^ed  in  clearing  the  bank  of  undergrowth. 

On  May  31  a  hydraulic  grader  was  plac^  in  position  at  the  head  of  the  propciped 
work  and  was  employed  for  a  fi*w  hours  in  grading,  when  instructions  were  jriven 
for  a  suHpension  of  work.  The  conditions  at  the  time  were  such  that  the  succesbful 
completion  of  the  revetment,  with  the  funds  then  available,  was  very  doubtful. 

Subsequent  developments  verified  the  wisdom  of  this  course,  as  the  rapid  bank 
caving  and  immense  quantities  of  drift  attending  the  several  sharp  rises  in  the  river 
would  have  made  its  construction  very  difficult  and  expensive. 
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The  cost  of  this  construction  work  was  $43.59. 

An  examination  of  the  dikes  near  Pigeon  Creek  on  June  24  disclosed  the  folloir- 
ing  conditions:  The  upper  dike  was  in  good  condition  from  the  shore  to  bent  No.  18; 
the  line  of  swiftest  flow  had  moved  out,  leaving  the  structure  in  very  quiet  water; 
the  right-shore  heir  line,  for  a  mile  above  the  dike^  showed  evidence  of  recent  cutting, 
and  there  were  indications  that  the  line  of  mam  flow  was  well  over  toward  that 
shore;  this  change  had  subjected  the  lower  dike  to  a  severe  attack,  the  outer  100  feet 
of  that  structure  being  exposed  to  a  very  swift  current,  which  resulted  in  excessive 
scour;  bent  No.  44,  including  the  reinforce  piles  and  five  of  the  piles  in  bents  43  and 
42,  had  l)een  washed  out. 

The  revetment  above  Pigeon  Creek  appeared  to  be  in  good  condition,  except  that 
about  46  feet  of  the  subaqueous  work  at  the  lower  end  had  been  injured  by  eddy- 
action. 

VBBRABKA  CITY  BEACH. 
[Bee  acoompanylDg  map  (PI.  IX).] 

Proffd. — ^Under  date  of  September  16, 1  was  notified  of  the  approval  of  your  partial 

£  reject  for  the  expenditure  of  $16,000,  allotted  for  local  wow  above  Kansas  City, 
lo.,  from  the  appropriation  for  Missouri  River  in  the  river  and  harbor  act  of  Mardi 
3,  1899.  The  project  provided  for  the  expenditure  of  as  much  as  might  be  necessary 
for  restoring  the  curved  end  of  dike  No.  6,  near  Nebraska  City,  Nebr.  The  estimated 
cost  was  $12,600.  The  original  plan  of  work  for  the  restoration  of  the  curved  end  of 
the  dike  was  received  with  your  letter  of  August  19.  Several  authorized  modifications 
of  plan,  to  meet  exigencies  of  the  work  and  mdicated  by  further  study  of  the  problem, 
were  made,  resulting  finally  in  a  structure,  the  plan  of  which  is  shown  on  the  accom- 
panying plate  (PI.  X). 

It  is  composed  of  six  rows  of  piles,  braced,  provided  with  foot  mattress  and  curtained; 
the  piles  are  driven  on  the  arcs  of  concentric  circles;  commencing  at  the  outer  row 
and  designating  them  for  convenience  of  reference  by  the  letters  A  to  F,  inclusive, 
the  rows  are  spaced  as  follows:  A  to  B,  10  feet;  B  to  C,  16  feet;  C  to  D,  15  feet;  D  to  £, 
10  feet,  and  E  to  F.  15  feet  The  radius  of  the  A  row  is  800  feet  Its  curve  is  tangent 
at  the  lower  end  oi  the  work  to  the  approved  line  of  rectification  and  passes  through 
the  upper  pile  of  the  44th  bent  of  the  old  main  dike;  the  A  row  terminates  at  a  point 
80  feet  on  the  curve  above  the  latter  and  660  feet  above  its  lower  end  or  point  of  tan- 
sency  subtending  a  central  angle  of  47^  15^  48^'';  the  piles  in  the  A  row  are  spaced  10 
feet  centers;  those  in  B,  E,  and  F  rows  fail  on  radial  lines  through  the  A  row  piles; 
the  piles  in  the  C  and  D  rows  are  placed  only  on  every  fourth  radial,  except  at  the 
lower  end,  where  the  work  across  tne  berm  is  2-row;  the  grade  of  the  E  and  F  rows 
is  S.  H.  W.,  that  of  the  others  5.66  feet  lower,  forming  a  fiat  berm  50  feet  wide  and  3 
feet  above  S.  L.  W.;  it  was  intended  that  the  foot  mattress  below  the  old  main  dike 
should  be  155  feet  wide  throughout,  extending  15  feet  inside  of  the  F  row,  75  feet 
outside  of  the  A  row,  and  25  feet  below  the  lower  end  radial  bent  of  the  structure; 
the  extent  of  foot  mattress  as  built  is  shown  in  the  plan;  below  bent  43  the  mattress 
was  suspended  from  the  piles  in  the  F  row  at  S.  L.  W.,  and  heavily  ballasted  outside 
of  the  A  row;  the  bracing  consists  of  single  sticks  of  6  by  8  inch  Ions-leaved  pine 
screw  bolted  on  upper  and  outer  faces  of  piles;  the  piling  is  long-leavea  pine;  the  B 
and  F  rows  and  the  single  rows  of  piles  on  fourth  radials  are  curtained,  as  well  as 
the  lower  row  of  the  old  main  dike;  ten  bents  of  2-row  pile  work  spaced  10  feet, 
provided  with  foot  mattress  and  curtain,  built  to  level  grade  S.  H.  W.  on  radial  No. 
85,  extending  108  feet  inshore  from  F  row. 

Preliminary  measures  were  taken  in  August,  on  receipt  of  the  plan  of  the  work, 
for  assembling  plant  and  construction  materials,  but  it  was  not  until  November  18 
that  construction  work  was  commenced. 

At  that  time  all  of  the  conntruction  materials  had  arrived,  or  were  being  delivered 
in  sufficient  quantities  to  meet  the  requirements  of  the  work,  except  the  piling. 

The  work  was  soon  well  in  hand,  and  had  the  piling  been  delivered  as  required, 
could  easily  have  been  completed  before  the  first  run  of  ice,  at  a  cost  inside  of  the 
estimates. 

As  it  was,  however,  the  delivery  of  piling  was  not  completed  until  December  8, 
and  meanwhile,  on  December  4,  a  sudden  fall  in  temperature  produced  a  run  of  ice 
which  compelled  a  suspension  of  operations,  with  the  work  in  a  critical  stage  of 
construction.  Thereafter,  until  final  suspension  in  April,  the  work  wajs  carricn  on 
under  many  difficulties  and  at  great  expense. 

On  the  night  of  Deceinl)er  4  the  mattress,  which  had  been  woven  full  width  to 
radial  bent  No.  60,  and  was  still  afloat,  was  overrun  by  a  heavy  flow  of  mush  ice  and 
pulled  from  the  mattress  boat  outride  of  the  A  row. 

Continued  cold  weather  made  it  impracticable  to  carry  on  work  outside  of  the  A 
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row,  bat  on  December  8  work  ineide  of  tbat  row  was  reeumed,  and  the  mattress 
completed  in  ten  days  thereafter  to  a  radial  line  25  feet  below  the  end  bent  of  pile 
work. 

When  operations  were  suspended  for  the  winter,  on  December  22,  all  of  the  piles 
in  the  new  curved  end  had  been  driven  and  braced  to  grades,  excepting  those  in  the 
A  and  B  rows  above  the  main  dike  and  the  inside  radial  2-row  work  on  radial 
No.  85. 

The  foot  mattress  that  had  been  woven  up  to  that  time  was  properlv  sunk  and 
ballasted  aa  follows:  Above  the  main  dike,  from  bent  29  to  44, 131  tons  of  stone  were 
expended;  below  the  main  dike,  from  bent  32  to  44,  15  tons;  from  bent  44  to  bent 
60,  outside  of  the  A  row,  60  tons:  between  A  and  G  rows,  from  bent  65  to  101, 130 
tons;  making  a  total  of  836  tons  of  stone  expended  on  mattress. 

The  only  curtaining  done  up  to  this  time  was  that  on  the  lower  row  of  the  old 
main  dike,  from  bent  29  to  bent  44. 

Besumin((  operations  on  March  12,  the  A  and  B  row  work  was  extended  above 
the  main  dike  and  the  pile  work  in  the  dike  beyond  the  line  of  the  E  row  cut  down 
to  the  berm  grade  of  3  feet  above  8.  L.  W. 

The  inner  radial  2-row  dike  on  radial  No.  85  was  built,  and  after  several  interrup- 
tions on  account  of  sharp  rises  in  the  river,  the  foot  mattress  outside  of  the  A  row 
was  extended  downstream  in  two  pieces,  as  shown  on  the  plan  to  radial  bent  No.  89, 
and  ballasted. 

In  ballasting  the  foot  mattress  on  the  inside  radial  dike,  85  tons  of  stone  were  used 
and  246  tons  were  expended  on  the  lower  two  pieces  of  mattress  outside  of  the  A  row. 

The  curtaining  of  the  structure  was  completed  March  22,  in  accordance  with  the 
plans,  excepting  that  on  the  A  row,  where  the  depths  and  current  were  too  great  for 
satisfactory  work. 

On  Apnl  1,  while  the  middle  piece  of  mattress,  outside  of  the  A  row,  was  in 
process  of  construction,  a  sharp  rise  of  nearly  2  feet  carrying  heavy  driftwood,  rup- 
tured the  mattress  near  radial  Dent  No.  67,  setting  adrift  the  mattress  boat  w^ith  about 
150  linear  feet  of  mattress  attached  to  it,  and  a  100-foot  barge.  Six  of  the  inside 
anchor  piles  and  one  of  the  outside  anchor  clusters  were  broken  off.  The  boat  and 
barge  were  recovered  below  the  bridge;  the  mattress  was  lost. 

The  funds  at  this  time  were  so  nearly  exhausted  that  it  became  nece8f?ary  to  reduce 
the  width  of  the  lower  piece  of  mattress.  It  was  made  60  feet  wide  at  its  head,  on 
radial  No.  66,  carried  that  width  to  bent  No.  71,  and  narrowed  to  45  feet  at  bent  77. 
The  latter  width  was  preserved  to  the  end  of  the  mat,  on  radial  No.  89,  where  it  had 
to  be  dropped  April  7  and  ballasted  on  account  of  another  quick  rise  of  about  2.5 
feet 

By  a  modification  of  nlan  after  construction  materials  had  been  acquired,  the 
length  of  the  new  curved  head  was  shortened  to  such  an  extent  that  a  surplus  of 
materials  to  the  value  of  $1,792.60  was  created. 

A  transfer  of  these  materials  to  the  Omaha  work  was  authorized  and  covered  by 
the  transfer  of  funds  in  that  amount  from  the  Omaha  allotment  to  that  for  local 
works  above  Kansas  City. 

The  elements  of  work  and  cost  of  the  new  curved  end  of  Dike  No.  5  are  shown  in 
the  appendix.  Exhibit  D. 

DUie  repairs^  Dike  No,  1. — ^After  the  ice  movement  of  March  10  the  left  bank  above 
Dike  No.  1  was  severely  attacked,  causing  it  to  cave  rapidly  at  the  root  of  the  struc- 
ture and  for  500  feet  upstream. 

By  Marcti  20  a  portion  of  the  dike  curtain  and  the  shore  protection  above  it  had 
been  destroyed. 

An  effort  was  made  to  check  the  caving  at  the  dike  by  renewing  its  curtain,  but  it 
was  ineffectual,  and,  on  April  14^  the  structure  was  flanked.  An  opening  about  75 
feet  wide  soon  formed,  and  the  flow  through  it  threatened  the  dikes  below. 

Dike  repairs,  Dike  No,  9, — In  order  to  prevent  the  flanking  of  this  structure  you 
verbally  authorized  the  construction  of  a  shore  spur  at  its  root 

The  work  was  accomplished  between  the  dates  of  April  21  and  25.  Eighteen  fas- 
cines, 4  feet  in  diameter  and  25  feet  long,  were  placed,  forming  a  spur,  the  lower  side 
of  which  was  about  on  range  from  bent  No.  1  of  Dike  No.  2  to  the  fourth  bent  from 
the  stream  end  of  Dike  No.  1. 

It  ap|>eared  that  the  spur  had  the  desired  effect  There  was  no  caving  after  its 
completion. 

Dike  repairSf  Dike  No.  3, — ^Between  the  dates  of  April  22  and  25  a  depression  at  the 
shore  end  of  this  dike,  probably  caused  by  eddy  action  during  a  flood,  was  filled 
back  to  the  dike  grade  with  brush  and  heavily  ballasted  with  stone. 

The  cost  of  the  above  repairs  on  Dikes  No.  1,  2,  and  3  was  $380.62. 

Damagee  to  work  and  present  conditions. — For  some  monthspast  the  line  of  principal 
flow  has  chorded  Copeland  Bend  above  Nebraska  City.    This  has  favored  a  lower 
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crossing  to  the  left  bank,  followed  by  a  leftHBhore  bar  groirth  oji^ 
site  Copeland  Bend. 

When  the  last  sarvev  was  made,  Jane  7  and  8,  it  was  iowid  thi 
pal  flow  had  left  the  len  bank  above  the  dikes,  having  cat  a  new  cl 
the  bar,  and  was  impinging  with  great  force  on  the  curved  end  o. 
locality  of  bents  46  to  66. 

The  breaching  of  the  £  and  F  rows  on  June  10  was  made  thB 
report  by  Assistant  Engineer  Jones,  a  copy  of  which  was  forwsL^ 
of  June  18.    When  last  examined,  June  19,  the  A  and  B  rows  w^^ 
and  the  breach  in  the  E  and  F  rows  from  bent48tobent'60  had 
there  was  a  strong  flow  through  it  and  considerable  scour  belo^ 

ST.   JOSEPH  BIACH. 
[Bae  accompuiyiiig  map  (PL  Yin).] 

iVo;>d.— The  i)roject,  approved  July  29,  for  the  eipendll 
from  the  appropriation  for  Missouri  River  in  the  sondiy  civil 
for  work  at  St.  Joseph,  provided  for  the  construction  of  2,5<X 
the  left  bank,  beginning  at  a  point  about  7,500  feet  below  the  1 

Notification  of  the  approval  of  the  project  was  received  with 
and  measures  were  at  once  taken  for  assembling  necesBuy 
supplies. 

Eevetment  coMtruceion.— This  work  was  commenced  Septen: 
November  6. 

In  order  that  an  exposed  point  at  the  foot  of  the  proposed  n 
tected,  the  work  was  commenced  300  feet  farther  downatrea 
the  length  of  the  revetment  increased  159  feet 

The  nead  of  the  work  is  on  the  line,  produced,  of  the  i 
Joseph,  or  about  7,800  feet  below  the  bridge.  The  revetm^ 
downstream  2,659  feet,  as  measured  on  the  o.  L.  W.  contour. 

The  work  was  done  in  accordance  with  standard  spedfica 
elements  of  work  are  shown  in  the  appendix,  Exhibit  £. 

Revetment  repairs  and  maijitenance, — The  following  authoTi 
nance  work  was  accomplished  between  the  dates  of  OctoY)eT 

Bon  Ton  Bend  revetment,^The  curtains  on  the  four  pile  c 
1898,  to  repair  a  break,  referred  to  in  the  report  as  break  **  ^ 

Belmont  Bend  reretmerU. — ^The  curtains  of  tne  pile  work,  'b\i 
the  repair  of  breaks  referred  to  in  the  reports  aa  "B-C,"  **\ 
were  repaired  and  reenforced. 

A  larse  pile  of  driftwood  that  had  lodged  on  the  upp^x 
ment,  about  3,000  feet  above  its  foot,  was  removed. 

The  total  expenditure  on  account  of  the  above  ^waa  V7^^«^ 

This  was  paid  for  in  part  by  a  balance  of  $461.  04,  l>rou 
from  the  allotment  of  ^0,000  of  July  1,  1898.  Tlie  reixk& 
allotment  of  March  3,  1899. 

PBOCUBINa  CX>MBTBUCnOK    1CA.T1BRI.AJ. 

iStoTM.— During  the  year  13,245.15  tons  of  stone  ^were    j 
contract^as  follows: 
Omaha  Beach, — 6,130  tons  at  $1.12,  furnished  by  oontxactor 

on  cars  at  Florence,  Nebr. 
Nebraska  City  Beach. — 

724.83  tons  at  72  cents,  furnished  by  oontractoi^  H.  '^^ 
bank  at  their  quarry  landinj;  at  Jones  Point,  al>ovQ 
330.65  tons  at  90  cents,  furnished  by  contractor  C 
Nebraska  City^  Nebr. 
8L  Joseph  Beach, — 7,059.67  tons  at  97  cents,  fumislied.  l>y  c 
on  baiiges  near  St  Joseph,  Mo. 
Brush  and  poles. — For  use  in  revetment  and  dike  ^worlcs 
poles  were  procured  by  hired  labor,  as  follows:    Omi 
Nebraska  City  Reach,  998.25  cords,  and  St  Joseph  ReacI 
In  addition  to  the  above,  885.1  cords  were  acquired,  by 
Beach. 

Piling  and  lumber. — ^Under  informal  contract,  79,472  fe 
lumber  and  41,062  linear  feet  of  long-leaved  pine  piling 
eat  works,  aa  follows:  On  Omaha  Beach,  51,500  feet  ] 


g!^       t 
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linear  feet  of  piling;  on  Nebraska  City  Reach,  27,912  feet  B.  M.  of  lumber  and  18,444 
linear  feet  of  piling. 

Strand,  wire  nails,  etc.,  were  furnished  under  informal  contracts. 

The  cost  of  construction  materials  is  shown  in  the  cost  exhibits  of  the  various 
works  on  which  they  were  expended. 

PLANT. 

Totvboat  service. — ^The  steamboat  service  on  this  division  was  performed  by  the 
steam  tenders  Atalanta  and  Melusina  and  the  chartered  steamers  Gasconade  and  John 
R.  Hugo, 

The  AUdanla  was  employed  from  August  25  to  September  27,  inclusive,  in  moving 

Slant  from  Little  Blue  Reach  to  St.  «K)6eph,  Mo.,  and  between  September  28  ana 
fovember  16  in  moving  plant  from  tlie  St  Joseph  Reach  to  Nebraska  City,  Nebr. 
From  November  17  until  December  18,  when  she  was  laid  uj)  for  the  winter  imder 
Dike  No.  5^  opposite  Nebraska  City,  she  was  en&:aged  in  towing  plant  and  construc- 
tion materials  on  the  Nebraska  City  Reach.  She  was  again  placed  in  commission 
March  12  and  was  in  service  towing  ^lant  and  materials  on  the  Nebraska  Citv  R(^ch 
until  April  16,  from  which  date  imtil  April  24  she  made  two  tripe  from  Nebraska 
City  to  Florence,  Nebr.,  with  plant  and  supplies.  From  April  25  to  May  5  she  was 
employed  in  general  service  on  the  Omaha  Reach  and  laid  up  at  the  fleet  above 
Florence  May  6.  After  the  destruction  of  the  chartered  steamer  John  R,  Hugo  the 
Atalanta  was  again  placed  iu  commission  May  19  and  retained  in  service  on  the 
Omaha  Reach  until  the  suspension  of  work  June  8,  when  the  boat  was  laid  up. 

The  MelusvrwL  was  employed  between  September  11  and  16  in  moving  plant  from 
Little  Blue  Reach  to  St.  Joseph.  Mo.,  and  tnereafter  imtil  October  15  in  towing  plant 
and  construction  materials  on  tne  St.  Joseph  Reach.  She  was  cleared,  l^ht,  for  the 
Glasgow  Reach  October  16. 

The  steamer  Gasconade  was  chartered  at  Jefferson  City.  Mo..  September  14,  and 
was  cleared  that  day  for  St  Joseph.  Mo.,  where  she  arrived  on  the  23d,  after  picking 
up  a  tow  of  two  100-foot  barges  ana  a  mattress  boat  at  Liberty  Landing,  Mo.  From 
that  date  until  November  7  she  was  engaged  in  towing  plant  and  materials  on  the 
St.  Joseph  Reach.  She  was  cleared  from  St  Joseph  for  Nebraska  City  November  8 
with  a  tow  of  empty  barges,  arriving  November  14.  She  cleared  for  Lexington,  Mo., 
November  17. 

The  chartered  steamer  John  R.  Hugo  was  cleared  from  Randolph,  Mo.,  April  7, 
and,  arriving  at  Nebraska  Citv  on  the  13th,  was  engaged  from  that  date  until  May  5 
in  moving  plant  from  Nebraska  City  to  Florence,  Nebr. 

She  was  employed  in  local  towins  on  the  Om^a  Reach  from  May  6  until  the  night 
of  the  18th,  when  she  was  destroyecT by  fire  while  lying  at  the  bank  at  Florence,  Nebr. 

Repairs  to  plant, — All  of  the  floating  plant  on  this  division  is  in  need  of  extensive 
repair;  in  fact,  some  of  the  hulls  are  so  far  gone  as  to  be  beyond  profitable  repair,  but 
for  lack  of  funds  the  repairs  made  preparatory  to  resumption  of  operations  in  the 
spring  were  confined,  as  they  have  been  of  late,  to  such  work  as  was  deemed  abso- 
lutely essential. 

The  working  parts  and  fastenings  of  the  steam  tender  Atalanta  and  two  pile  drivers 
were  given  a  general  overhauling  and  some  slight  repairs  made  to  their  hulls.  The 
repairs  to  barges  consisted  of  recalking  the  rakes  and  gunwales  and  repairing  gun- 
wales, decks,  timberheads,  and  kevels;  the  decks  of  three  100-foot  barges  were  sheathed 
with  2-lnch  yellow  pine  lumber;  the  decks  of  four  others  were  patched.  The  skiffs 
and  pontons  were  also  repaired. 

Care  of  plant. — The  principal  part  of  the  fleet  was  wintered  in  the  right  bank  chute, 
a  short  distance  above  the  Nebraska  City  Water  Works  Company's  pumping  station, 
the  balance  of  it  under  Dike  No.  5,  opposite  Nebraska  City. 

On  June  8,  upon  the  suspension  of  operations,  the  entire  fleet  on  the  division  was 
assembled  on  the  right  bank  in  front  oi  Florence,  Nebr.,  and  left  in  care  of  a  force  of 
six  watchmen. 

BUBVET8. 

A  shore  line  survey  of  the  left  bank  of  the  river  from  the  St.  Joseph  and  Grand 
Island  Railway  bridge,  at  St  Joseph,  Mo.,  to  the  foot  of  Lake  Bend  was  made 
between  the  dates  of  September  1  and  23. 

In  August  soundings  were  taken  on  the  lines  of  the  proposed  curved  end  of  Dike  No. 
5  to  determine  lengths  of  piling  required  for  that  structure.  On  December  11,18,  and 
29  the  shore  and  oar  lines  in  the  vicinity  of  the  Nebraska  City  dikes  were  lo<«te<i, 
and  on  June  7  and  8  a  portion  of  this  shore  line  was  resurveyed  and  5  cross  sections 
and  8  partial  crosB  sections  of  the  river  were  sounded  in  the  same  vicinity. 
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October  4  to  8  a  shore-line  mxrvey  was  made  irom  Boyer  Creek  to  a  point  1  mile 
below  the  Chicago  and  Northwestern  Railway  dikes  above  Council  Bluffs,  Iowa. 
This  was  in  part  resurveyed  in  January,  May,  and  June. 

Between  the  dates  of  May  14  and  16  8  cross  sections  were  sounded  and  float  paths 
located  in  the  vicinitv  of  the  Omaha  Bridge  and  Terminal  Railway  Company's  bridge 
at  Omaha,  Nebr.,  to  aetermine  the  conditions  of  flow  in  the  approaches  to  the  draw- 
span.  A  hydrographic  survey  of  the  reach  from  Arago,  Nebr.,  to  Rulo,  Nebr.,  was 
commenoea  June  26  and  is  now  in  procrress. 

Between  the  dates  of  June  26  and  29  an  examination  of  the  river  improvement 
works  from  above  Atchison,  Kans.,  to  the  Hannibal  bridge  at  Kansas  City.  Mo.,  was 
made  by  Assistant  Engineer  Ed.  Jones.  A  copy  of  his  report  was  forwarded  with  my 
letter  of  June  80.  In  addition  to  the  above,  other  survey  work  incidental  to  river 
improvement  works  was  done. 

The  cost  of  survey  work  during  the  year  was  $807.44. 
Very  respectmlly,  your  obedient  servant, 

8.  Waters  Fox,  Divmon  ISngiMer, 

lieut.  Col.  Amos  SncxinBY, 

Corps  of  EngmeeTSf  U.  S.  A,  ^  President  MtSBOwi  Bioer  Oom$M 


list  of  BXHiBrre  vobming  appendix  to  fosbgoing  bepobt. 

A. — Classified  statement  of  money  expenditures  during  the  fiscal  year. 

B. — Elements  of  work  and  cost  in  detail,  700  linear  feet  revetments.  Pigeon  Creek, 
near  Omaha,  Nebr. 

C.^Ik)nsolidated  bill  of  cost  of  dike  construction.  Pigeon  Creek  dikes,  near  Omaha, 
Nebr. 

D.—Elements  of  work  and  cost  in  detail  of  new  curved  head.  Dike  No.  5,  Nebraska 
City  Reach. 

£.— Elements  of  work  and  cost  in  detail  of  2,659  linear  feet  revetment^  St  Joseph 
Reach. 


Exhibit  A. 

ClcLssified  statement  of  money  expenditures,  under  allotments  far  works  on  Omaha  dwmon, 
during  the  fiscal  year  ending  June  SO,  1900. 


Classification. 

At  Oma- 
ha and 

CouncU 
Blufb. 

Vidnl- 
tyofSt. 
logeph. 

At  St  Jo- 
seph, Mo. 

Leav- 
en- 
worth, 

At 
mouth 
OfKaw 
Blver. 

Local 
works 
above 
Kansas 
City, 
Mo..* 
act  of 
1897. 

Local 
works 
above 
Kansas 
Clty,Mp., 
act  of 
1899. 

T^taL 

Actual  expenditure  on  ao- 
count  of   constroction 
work  for  labor  and  mate- 
rials   

124,716.68 
1,472.66 

116,996.80 
2,542.96 

«2.00 

8965.89 
17.60 

818,668.85 

i(M.«HLS7 

Tow-boat  service  while  di- 
rectly engaged  in  con- 
struction  

1,416.01     5,448.18 

Total  

26,189.19 

1Q  M»  at 

2.00 

952.89 

14.968.S6a<n.flK1.70 

*'       "•                " 

'  " 

AH  other  plant  service,  in- 
cluding repairs,  watching, 
and  moving  from  place  to 
place 

6,132.19 

4,615.09 

809.24 
620.66 

1848.61 

.78 

111.75 

2,260.88 

1.887.81 

212.76 
109.84 

107.82 
2.17 

1.814.45 

728.70 

169.29 
122.00 

59,688.80 

Administration  charges  Jef- 
ferson City  office  and  field . 
All  other  charges: 

New  plant 

$118.85 

e7,847.90 
798.04 

Surveys 

20.62 

772.62 

Total 

829.90 

111.75 

822.10 

109.99 

113.35 

20.62 

281.29 

dl,565.66 

Grand  total ......,,.. 

36,766.87 

461.04 

24,000.00 

U1.99 

113.85 

978.61 

17,792.80 

«>,  219.06 

a  About  77  per  cent  of  grand  total  expenditures.       e  About  9  per  cent  of  grand  total  expenditures 
h  About  12  per  cent  of  grand  total  expenditurea.       d  About  2  per  cent  of  grand  total  •xpendituna 
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Exhibit  B. 

EtanenU  of  work  and  eoti  «n  ddaU  of  700  Unearfed  of 

Omaha,  Nebr,,  oondruded  during  April,  May, 


near  Pigeon  Creek,  above 
June,  1900, 


GlMBiflcatton. 


Cost  in 
item. 


Total. 


Gndlng  bank,  762  linear  feet,  containing  6,629  cubic  yarda  of  earth: 

"     pHea 

or  and  subsistence 


Supplie 


Total  cost  at  10.0842+  per  cubic  yard 

Construction  and  anchorage  of  mattress,  700  linear  feet  or  61,285  square  feet: 

804  cords  brush 

6,960  pounds  |-inch  strand 

801  cable  clips 

806  linear  feet  pine  piling 

Supplies 

Labor  and  subsistence 


Total  cost  at  $1,814+  per  cubic  yard 

Towage,  moving  con.Htniction  parties,  their  plant  and  supplies. , 
All  other  itemslneidental  to  construction 


Grand  total  cost  at  18.6606  per  Unear  foot. . 


$81.50 
161.11 


$102.70 


426.19 
461.44 
70.38 
84.58 
2.84 
608.02 


Total  cost  at  $0.02607+ per  square  foot 1,652.00 

Ballasting  mattress  and  bank,  2,074  cubic  yards:  I 

2,074  cubic  yards  stone 2,820.08 

Labor  and  subsistence 805.  G6 


2,725.64 

858.27 

1,074.21 


5,008.72 


Exhibit  G. 

OonsoUdated  biU  of  coet  of  coTiHruction  and  reinforcement  of  Upper  and  Lower  Pigeon 
Creek  dikes,  near  Omaha,  Nebr.,  during  May  and  June,  1900. 


Designation. 

Upper  Pigeon  Creek  Dike. 

Lower  Pigeon  Creek  Dike. 

dike  with  fas- 
cine work,  etc. 

Construction. 

Reinforcing 
dikf  with 
pile  work. 

Quan- 
tity. 

Cost 

Quan- 
tity. 

Cost. 

Quan- 
tity. 

Cost 

Quan- 
Uty. 

Cost 

Pine  piling 

Linear  feet... 

FeetB.M 

Cords......... 

6,714 
10,816 

188 

878.4 
4.055 

$1,220.40 
150.12 
235.50 
425.10 
277.78 
140.22 

26.06 

874.85 
185.08 
894.04 

24.06 
61.14 

26 

168 

100 

224.4 

1,288 

$5.33 
8.86 
108.17 
262.01 
80.41 
4.77 

9.006 
14,989 
247.6 
891.2 

4,180 

$1,978.48 
228.60 
814.42 
439.47 
277.97 
165.59 

84.06 

858.64 
281.57 
448.43 

64.04 
48.71 

Pine  lumber. 

2,620 

148.75 

Brush  and  poles 

Stone 

Tons  ...; 

" 

Strand,  galvanized .. 
Bolts,  spikes,  nails, 

and  clips. 
Supplies  and  fuel .... 

Pounds 

24.60 

8.06 

Labor  and  subsist- 
ence, as  follows: 
Pile  driving 

88.11 

Bracing 



68.10 

Weaving  and  sink- 
ing. 
Curtaining 



Qrading  and  pav- 
ing bank. 

Building  and  plac- 
ing fttflcinus. 

Pullinar  driftwood. 

180.02 

1?5.82 

Inspecting  and 
handling  mate- 
rials. 
Steamboat   service, 
towing  all  sup- 
plies, etc,  con- 
struction mate- 

parUesand  their 
plant. 
All  other  Items  inei- 

822.56 
488.06 

220.26 

127.74 
80.17 

44.67 

502.6a 
664.60 

•208.82 

6.76 

42.76 

21.45 

dental   to   oon- 
ttruction. 

fTtVtMl 

4,606.08' 

014. 55i --- 

6,006.16 

480.22 

1 
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Exhibit  D. 

ElemenU  of  toork  and  cost  in  detaU  of  conriruction  of  new  curved  head,  Dike  No.  5,  Nd^radui 
City  Reachf  during  the  months  November,  1899,  to  April,  X900. 


CluBlflcatloii  and  extent 


Cost  In 
item. 


Tot*L 


Pile  work,  670  linear  feet,  6-row: 

895-16,504  linear  feet  pine  piling. 

Bolts,  washers, and  naila , 

Bupplieeand  fuel , 

Labor  and  subsistence , 


Biaclng,67D  linear  feet,6-row: 
84.^22  feet  B.  M.  pine  lumber. 

Bolts,  washers,  and  nails 

Labor  and  subsistence 


Foot  mattress.  116,779  square  feet: 

796.5  cords  brush  and  poles 

676  feet  B.M.pine  lumber  (deadnien)  . 

19.565  pounds  strand  and  wire 

Bolts,  washers,  nails,  and  cable  clips. . . 
Labor  and  subsistence 


Ballasting  mattress: 

617.7  tons  stone 

Labor  and  subsistence . 


Curtaining  2,640  linear  feet: 

96.75  cords  poles 

481  pounds  nails 

Labor  and  subsistence  . . , 


Steamboat  service,  towing  plant,  construetiou  material,  and  supplies. , 
All  other  items  Incidental  to  construction 


Total  cost. 


18,847.16 

4.80 

84.26 

1,064.22 


679.11 
207.67 
612.90 


1,651.58 
10.06 

1,187.64 
88.96 

1,669.86 


495.48 
469.11 


296.59 
16.84 
876.96 


K600.44 

1,499.68 

4,607.61 
96i54 


692.39 

1,4«.33 
652-52 


14,260.51 


Exhibit  E. 

Elements  of  toork  and  cost  in  detaU  of  9,659  linear  feet  of  revetment  at  8L  Joseph,  Mo.,  conr 
struded  during  Se^ember,  October,  and  November,  1899. 


Classification  and  extent 


Cost  in 
item. 


Total. 


Grading  bank,  2,800  linear  feet  containing  18,762  cubic  yards  of  earth: 

Supplies 

Labor  and  subsistence 


1156.73 
464.09 


Total  cost  at  80.0451  per  cubic  yard 

Construction  and  anchorage  of  mattress,  2,714  linear  feet  or  235,885  square  feet 

1,379  cords  brush 

20.829  pounds  |-inch  strand 

1,997  poundi*  cable  clips 

640  linear  feet  pine  piling  (deadmen) 

Labor  and  subsistence , 


2.465.70 

1,176.27 

68.85 

66.27 

1,978.28 


Total  cost  at  10.0244  per  square  foot 

Ballasting  mattress  and  bank,  7,069.67  cubic  yards: 

7.U59.67  cubic  yards  stone 

Lat>or  and  subsistence , 


7.829.41 
2,814.61 


Total  coAt  at  81.366+  per  cubic  yard , 

Towasfe,  moving  construction  parties,  their  plant,  materials,  and  supplies.. 
All  other  items  incidental  to  construction , 


Grand  total  cost  at  17.090+  per  linear  foot. . 


#620.82 


6,746.17 


9,644.02 

2,2W.7l 

M8.14 

~18,8M.» 
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MISSOIRI   KIVKR  COMMISSION.  PLATE  VI. 


NEBRASKA  CITY  REACH.  DIKE  NO.  5.  LOOKING  DOWNSTREAM  FROM  UPPER  ACCRETIONS. 
CONSTRUCTION  PARTY  DRIVING  UPSTREAM  EXTENSION  OF  NEW  CURVED  END  OF  PILE 
DIKE.     MARCH   24,    1900.     STAGE.    1    FOOT  ABOVE  S.  L.  W. 

MLSSOIRI  RIVER  COMMISSION.  PLATE  VII. 


(, 


_^-,-,,-Ji 


NEBRASKA  CITY  REACH,  DIKE  NO.  5  LOOKING  UPSTREAM  FROM  ROOF  OF  STEAMER. 
SHOWING  CURVED  END  OF  DIKE  RESTORED.  APRIL  20,  1900.  STAGE  3  3  FEET  ABOVE 
S.  L.  W. 
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Appendix  D. 

LSVXJAL  BEPOBT  ON  GA8C0NADB  DIVISION,   BT  MB.  B.  WATEB8  FOX,   DITISION  BNOINXKB. 

MIB8OCTRI   RrVKB  COMMIB8ION, 

Jeffer9on  CUy,  Mo.y  June  SO,  1900. 

Colonbl:  I  have  the  honor  to  snbmit  the  following  annual  rei)ort  for  the  fiscal 
year  ending  June  SO,  1900,  of  the  operations  on  the  Gasconade  division  of  the  Mis- 
souri River. 

The  folloMring  illustrations  accomjpanv: 

A  map  and  some  cross  sections  (PI.  I)  of  the  river  at  Jefferson  City,  Mo.,  showing 
the  loi-ations  and  character  of  improvement  works  constructed  during  the  fiscal  year 
and  previously  and  their  effects  upon  the  local  conditions  of  the  flow. 

A  map  (PL  VI)  of  the  river  in  the  vicinity  of  Chamois  Bank-head. 

Four  photographic  views  (Pis.  II  to  V)  of  some  of  the  works. 

Operations  comprised  revetment,  dike,  abatis,  and  hurdle  construction,  involved 
in  a  scheme  of  rectification  opposite  Jefferson  City,  Mo.;  revetment  repairs  on 
Chamois  reach;  construction  of  new  plant;  care  and  repair  of  plant  at  the  Gascon- 
ade boat  and  supply  yard,  and  surveymg. 

WOBK8  OPPOSTTB  JBFFEBSON  CITT,  MO. 
[Bee  aocompanyiiig  map  (PL  I).] 

The  work  was  done  in  accordance  with  approved  plans  under  an  allotment  of 
$16,000  from  the  appropriation  for  improving  the  Missouri  River  in  the  sundry  civil 
act  of  March  3,  1890. 

The  total  expenditure  was  $16,822.62,  as  shown  in  detail  in  the  Appendix, 
Exhibit  A. 

Project. — ^The  following  is  a  copy  of  the  project  approved  by  the  Chief  of  Engineers 
under  date  of  July  27^  1899:  ''Tne  act  requires  that  the  money  be  expended  to  com- 
pel the  river  to  the  neht  shore  at  Jefferson  City,  so  as  to  cut  out  the  existing  shore 
bar  in  the  bay  below  the  bridge.  The  amount  of  funds  available  is  not  sufficient  to 
fully  accomplish  that  end,  but  as  a  necessary  preliminary  step,  it  is  proposed  to 
expend  the  money  in  the  construction  of  some  works  (inaicated  on  the  map)  that 
will  close  the  chute  to  the  north  of  the  towhead,  which  lies  opposite  Jefferson  City, 
and  cause  deposits  which  will  advance  the  line  of  the  shore  bar  above  well  out  to  the 
original  approved  line  of  rectification." 

Cater  on,  in  October,  1899,  you  verbally  authorized  the  construction  of  a  line  of 
abattis  and  hurdle  work  across  the  hieh-water  chute  at  the  end  of  the  old  pile  Dike  E. 

Active  operations  were  commencea  August  24  and  practically  completed  October 
24,  though  the  screening  on  abatis  No.  1  was  adjusted  and  reenforced  to  bring  it  back 
to  grade  after  a  slight  settlement  in  November. 

Abatis  and  hurdle  constinictUm.— The  abatis  work  was  built  under  the  standard 
specifications,  each  structure  being  made  continuous  throughout  its  length. 

The  working  plans  of  an  abatis  were  published  in  my  annual  report  for  1898 
(PI.  IX^.  The  accompanying  photographic  view  (PL  V)  shows  the  method  em- 
ployed m  building  a  continuous  abatis  over  water. 

The  total  length  of  abatis  constructed  was  3,080.6  feet,  distributed  as  follows: 

Abatis  No.  1. — Length,  260  feet;  grade  line  through  top  of  screening  poles  sloped 
uniformly  from  2  feet  above  S.  H.  W.  at  shore  end  to  2  feet  above  8.  L.  W.  at  stream 
end.  Commenced  October  7,  completed  October  17.  Screening  reenforced  and  raised 
to  grade  after  settlement  November  6  to  10. 

AbaJtiM  No, ;?.— Length,  647  feet;  grade  was  carried  out  level  at  2  feet  above  S.  H.  W. 
from  shore  end  145  feet  and  there  dropped  uniformly  to  2  feet  above  S.  L.  W.  at 
stream  end.    Commenced  September  30,  completed  October  22. 

Abatis  No.  S. — Length,  1,026.6  feet,  line  of  work  carried  out  normal  to  flow  to  point 
650  feet  from  shore  and  there  bent  downstream,  making  an  angle  of  152^  55^;  grade 
sloped  uniformly  from  2  feet  above  8.  H.  W.  at  shore  end  to  6  feet  above  S.  L.  W. 
650  feet  out,  and  there  dropped  uniformly  to  2  feet  above  at  stream  end.  Commenced 
September  26,  completed  October  12. 

Abatis  No.  4t  across  cAu^.— Length,  1,122  feet;  built  to  level  grade  2  feet  above 
8.  H.  W.  Lower  end  of  abatis  rests  on  towhead  revetment  100  feet  above  the  chute 
end  of  that  work  and  crosses  the  chute  on  line  bearing  N.  45®  40^  W.  Commenced 
September  14,  completed  September  27. 

Abatis  and  Hurdle  £. —Length,  359.3  feet;  composed  of  125  linear  feet  of  abatis, 
connected  with  the  stream  end  of  old  pile  Dike  £  at  one  end  by  93  linear  feet  of 
hurdle  and  with  the  high  ground  at  the  other  by  141.3  linear  feet  of  hurdle.  The 
hurdle  work  consists  of  three  rows  of  poets,  4  to  6  inches  diameter,  driven  to  an 
average  penetration  of  5  feet,  the  rows  spaced  8  feet  and  the  posts  5  feet;  the  upp<ir 
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two  rows  are  dropped  braced  and  the  lower  two  wattled.  A  brush  floor  was  laid 
throughout  to  provide  aeainist  scour.  Both  abatis  and  hurdles  were  built  to  a  level 
mde  2  feet  above  8.  H.  W.;  new  curtain,  to  the  same  grade,  was  attached  to  DikeE. 
Commenced  October  10,  completed  October  14. 

The  average  cost  of  abatis  was  $1.50  per  linear  foot;  of  hurdle,  $0.65  per  linear  iooL 
(See  Appendix,  Exhibit  B. ) 

Dike  construction. — It  was  deemed  essential  that  at  least  one  ci  the  structures  of  the 
system  for  the  proposed  rectification  should  be  of  more  substantial  form  than  abatis, 
which  is  regarded  as  a  temporary  expedient,  to  be  used  as  an  auxiliary  rather  than 
a  principal  work,  and  in  positions  not  fully  exposed.  The  tliird  member  of  the  s^'s- 
tem  was  therefore  made  a  pile  dike  (Dike  F) ,  and  built  under  standard  dike  specifi- 
cations with  10-foot  spacing,  as  follows:  From  the  shore  out,  204  feet,  of  one-row 
work;  then  for  102  feet,  two  rows,  and  the  outer  495  feet,  three-row  work;  in  all, 801 
linear  feet  of  dike.  The  grade  of  the  dike  slopes  from  1  foot  above  8.  H.  W.  at  the 
shore  to  8.  H.  W.  306  feet  out,  and  thence  to  tne  stream  end  slopes  to  4.5  feet  above 
S.  L.  W.  The  work  was  accomplished  between  Auinist  24  and  October  1.  It  cost 
$5,385.79,  or  an  average  of  $6,724  per  linear  foot  The  details  of  cost  and  quantities 
of  materials  expended  are  ^ven  in  the  Appendix,  Exhibit  0. 

Reveimerd  coiwfrudion.— The  construction  of  the  revetment  provided  for  in  the 
project  for  the  fixation  of  the  head  of  the  towhead  was  commenced  September  9  and 
completed  October  21.  Six  hundred  and  fifty-one  linear  feet  of  practically  standard 
revetment  were  constructed. 

The  mattress,  59,454  square  feet  in  area,  was  woven  in  place  in  one  piece  on  the 
dry  shore  bar,  after  clearing  away  the  driftwood  and  smoothing  down  some  i^regala^ 
ities  in  surface.  The  general  level  of  the  bar  covered  by  the  mattress  was  approxi- 
mately 6}  feet  above  S.  L.  W. 

The  grading  for  upper  bank  protection  was  done  with  plow  and  scrapers  after  the 
mattress  had  been  made.  The  total  cost  of  the  revetment  was  $3,681.51,  or  I6.6$5 
per  linear  foot  Elements  of  work  and  cost  are  shown  in  item  in  the  Appendix, 
Exhibit  D. 

Procuring  comtructum  matmals, — ^The  brush  and  poles  used  on  this  work — ^744  cords 
of  the  former  and  262.5  cords  of  the  latter^were  procured  in  the  immediate  vicinity, 
by  hired  labor,  at  an  average  cost,  delivered  on  the  work,  of  $1.65  per  cord  of  brush 
and  $3.38  per  cord  of  poles.  Of  the  stone  used,  1,386.84  cubic  yaros  were  fumiahed 
under  informal  contract  at  $1.28  per  cubic  yard,  delivered  on  barges  at  Jefferson 
City,  anti  198.56  cubic  yards  from  storage  pile,  previously  aoouired  at  mouth  of 
Moreau  River.  The  cottonwood  lumber,  aggregating  43,098  feet  B.  M.,  used  in 
abatis  construction  was  furnished  under  informal  contract  at  $13  per  1,000  feet  B.  M., 
on  baiges,  47  miles  below  the  work.  The  long-leaved  pine  piling  and  bracing  lom- 
ber,  u^  in  dike  construction,  was  taken  from  stock  on  hand  at  Gasconade  yard. 
The  threir-eighths  inch  eah-anized  strand  and  nails  were  furnished  under  informal 
contract  The  bolts  and  strand  clips  were  furnished  in  part  from  stock  and  by  hired 
lal)or,  at  the  Gasconade  boatyard. 

T&irboal  and  other  plant  service. — The  towboat  service  was  performed  by  the  U.  8. 
tender  Sabrinn.  She  was  actively  engaged  on  the  work  sixty-six  days.  The  only 
other  hulls  used  were  as  follows:  A  64-foot  barge  used  in  constructing  and  launchii^ 
abatis,  over  water,  a  pile  driver  and  mattress  boat,  used  in  construction  d  Dike  F, 
and  two  cross  boats  and  three  100-foot  barges,  as  carriers  of  materials. 

Effects  of  work  and  present  conditions. — The  accompanying  maps  and  cross  sections 
of  nver  (Pi.  I)  show  that  the  left-shore  bar  has  \i&en  materially  raised  by  deposit 
and  advanced  well  out  to  the  approved  line  of  rectification.  The  chute  has  not  been 
entirely  closed,  though  it  has  been  reduced  to  such  an  extent  that  the  fiow  throtigh 
it,  even  at  fiood  stages,  would  have  little  effect  upon  the  local  regimen  of  the  river. 

Abatis  No.  4  has  been  damaged  to  some  extent  by  drift  and  the  loss,  due  to 
scour,  of  some  of  its  anchorage.  A  section  of  it  near  the  towhead,  about  225  feet  in 
length,  is  breached  in  several  places  and  reouires  renewal. 

The  other  works  are  intact,  but  it  is  hardly  to  be  expected  that  abatis  No.  1  will 
much  lonjj^er  withstand  the  strong  and  persistent  attack  to  which  it  is  sabjected. 
The  situation  calls  for  a  pile  dike  tnere,  of  standard  three-row  work,  or,  wliat  woald 
be  better  still,  the  masking  of  the  bay  in  the  right  shore  above  the  bridge.  The 
latter  would  not  only  afford  relief  to  the  works  opposite  Jefferson  City,  but  do  much 
toward  the  accomplishment  of  the  desired  shifting  of  the  channel  toward  the  Jeffer- 
son City  side,  ana,  incidentall}^,  secure  a  much  needed  improvement  in  the  condi- 
tions of  the  fiow,  affecting  navigation  through  the  draw  spans  of  the  Jeffenon  City 
bridge. 

NEW  JXTNCTION  OP  OBAGK  AND   VISSOUBI  RIVBta. 

Since  the  cessation  of  the  work  in  the  cut  through  Osage  Point,  Fetoiary  25,  IM, 
the  relative  stages  of  the  two  rivers,  when  in  fiood,  have  been  aoch  that  there  was 
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little  flow  thronprh  the  cat.    In  foct,  the  bottom  of  the  cat  has  been  raised  by  deposit 
to  a  general  level,  about  9.5  feet  above  8.  L.  W.,  and  is  overgrown  with  weeds. 

CHAMOIS  SKACH. 

Revetment  repairs. — A  section,  760  feet  in  leng'th,  of  upper  bank  work  of  the  Cha- 
mois revetment  having  become  partially  denuded  of  its  stone  paving,  authority  was 
verbally  given  on  the  2d  of  November  to  reenforce  and  regraae  it  where  necessary. 
The  section  of  work  referred  to  lies  between  8,590  and  9,3^  feet  below  the  head  of 
the  Chamois  revetment.  At  the  time  the  revetment  was  built,  in  June,  1895,  a 
shore  bar  that  was  dry  at  S.  L.  W.,  and  of  greater  width  than  the  mattress,  extended 
along  its  front,  so  that  the  mattress  in  its  first  position  was  entirely  above  S.  L.  W. 
Sub^uently  the  bar  was  scoured  out  and,  at  the  time  these  repairs  were  made,  the 
outer  selvage  of  mattress  rested  on  the  bottom  at  20  to  86  feet  below  S.  L.  W.  In 
following  the  scour  the  mattress  was  severely  strained.  In  bending  over  the  sharp 
knuckle  at  the  surface,  formed  by  the  slowly  receding  foreshore,  the  meshes  of  the 
mattress  were  opened  somewhat  and  much  of  the  paving  stone  rolled  down  on  the 
subaqueous  mattress.  Deteriorated  by  age  and  thus  exposed,  the  upper  mattress 
coum  not  be  relied  upon. 

Work  was  commenced  November  8  and  completed  December  8.  The  length  of 
upper  bank  repaved  was  760  feet,  of  which  200  linear  feet  were  regraded.  The  total 
expenditure  o!  stone  was  772  cubic  yards.  The  cost  of  the  work  was  $748.38,  as 
shown  in  Appendix  £.  The  stone  used  was  procured  by  hired  labor  from  a  quan^ 
in  the  right  bluff  at  Chamois  and  wagoned  to  point  of  expenditure.  Before  suspena- 
ing  operations  1,089  cubic  yards  of  stone  were  taken  from  the  same  quarry  and 
Btorea  on  the  revetment  just  below  the  repaired  work  for^emei^gency  use.  The  cost 
of  this  stone,  in  storaj^  piles,  was  86  cents  per  cubic  yard. 

Chamois  bankhead  (PI.  Fi).— This  structure,  built  in  the  spring  of  1897,  received  no 
attention  in  the  way  of  repairs  or  maintenance  during  the  year.  It  appears  to  be  in 
excellent  condition.  There  has  been  practically  no  caving  of  the  bank  above  it  for 
a  distance  of  3.600  feet,  to  foot  of  the  Chamois  revetment,  and  no  caving  below 
the  bankhead  for  a  distance  of  1,200  feet,  although  the  stretches  of  bank  referred  to 
are  otherwise  unprotected,  and  for  most  of  the  time,  the  main  volume  of  the  flow  has 
passed  in  front  of  the  bankhead. 

GASOONADB  BOAT  AND  8UFPLT  TABD. 

A  force  commensurate  with  the  varying  requirements  of  the  service  was  ke^ 
employed  in  the  boat  and  supply  yard  throughout  the  year.  To  a  lai^  extent  it 
was  made  the  outfitting,  repair,  and  supply  point  for  all  the  works.  The  new  barges 
authorized  in  the  previous  year  were  bmlt  on  the  yard  wavs;  most  of  the  important 
plant  repairs  were  made  there;  all  of  the  floating  plant,  tools,  and  supplies  not  out 
on  detached  works  were  cared  for  there;  large  quantities  of  dike  bolts,  cable  clips, 
and  other  fostenings,  special  tools  and  devices,  were  manufactured  for  use  on  detached 
works. 

New  plant.— The  construction  of  the  twelve  new  100-foot  barges  was  heavily  handi- 
capped by  the  failure  on  the  part  of  the  contractors  to  make  deliveries  of  the  oak 
and  flr  lumber  in  quantity  and  assortment  of  sizes  as  required.  It  was  confidently 
expected  that  some,  if  not  the  majority,  of  the  barges  would  be  completed  in  time  for 
use  on  the  fall  work.  But  deliveries  aragged  so  that  all  measures  for  economic  work 
were  defeated,  and  finally  the  funds  were  exhausted  and  it  became  necessary  to  sus- 
pend operations  on  February  22  with  the  work  in  an  unfinished  condition.  The 
first  consignment  of  fir  lumber,  four  carloads,  arrived  at  the  yard  on  July  27;  the  last 
one  reached  there  Novemb^  24.  The  intermediate  shipments  were  made  at  irregu- 
lar intervals  and  with  utter  disregard  of  the  requirements  of  the  work  as  to  assort- 
ment of  sizes.  Because  of  these  conditions  it  was  the  13th  of  October  before  a  full 
bill  of  lumber  necessary  for  two  barges  was  received.  The  deliveries  of  oak  lumber 
were  more  unsatisfactory  than  those  of  the  fir.  The  bill  was  still  incomplete  when 
work  was  suspended,  and  the  order  for  the  balance  rescinded.  Two  baiiges  were 
completed  and  Launched — ^the  first  one  on  October  25,  the  second  five  days  later. 
The  other  ten  barges  were  in  various  sti^ges  of  completion,  two  of  them  requiring 
only  to  be  calked  and  two  others  but  little  additional  work  to  brine  them  to  comple- 
tion. By  yoor  direction  work  was  resumed  with  a  small  force  on  «June  26  and  is  still 
in  progress.  The  status  of  work  on  the  ten  barges  at  the  close  of  the  year,  expressed 
in  percentages,  begin  as  follows:  Bai^  C,  84  per  cent,  Bai^  D,  63  per  cent,  Bxrge  E, 
62  per  cent.  Barge  F,  63  per  oent^  Barge  G,  68  per  cent.  Barge  H,  85  per  cent.  Barge 
I,  71  per  cent,  "^rge  K,  68  per  cent,  Barge  L,  84  per  cent,  and  Barge  M,  85  per  cent 
towani  completion. 

The  total  expenditure  on  account  of  the  new  baiiges  was  $30,390.30,  of  which 
12,790.69  was  ezpendsd  during  the  previous  fiscal  year,  as  shown  in  the  appendix, 
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Exhibit  F.  This  amoant  was  charged  off  aa  follows:  To  the  allotment  for  new  plant, 
$18,000;  to  the  allotment  for  Pelictan  Bend,  $12,102.96,  and  to  First  Reach,  I287.S4. 
The  estimated  cost  of  completing  the  badges  is  $3,500,  which  would  make  the  final 
average  cost  of  each  barge  $2,824.19. 

RejKtir  of  plant, — During  the  vear  the  following  pieces  were  repaired  at  the  yard: 
The  steam  tenders  Melutma  and  Ardhusa^  the  naphtha  launch  Enquirer^  three  laige 
quarter  boats,  hydraulic  grading;  boat  No.  7,  three  mattress  boats,  two  100-foot  barves, 
and  one  64-foot  barge.  Ail  the  repairs  were  comparatively  light,  only  such  work 
being  done  as  was  deemed  necessary  to  meet  the  demands  of  the  season* s  service. 

In  July,  from  the  9th  to  the  14th,  all  of  the  plant  and  construction  materials  stored 
at  Osage  Point  and  in  the  old  supply  yard  at  Bonnots  Mill  were  removed  and  stored 
in  the  yard  at  Gasconade.  The  total  cost  of  the  work,  including  the  services  of  the 
tender  Arethusa  for  seven  days,  was  $574.13. 

On  November  25  the  condemned  steamer  Golden  Oaie,  which  had  been  sold  Sep- 
tember 25,  was  launched  and  turned  over  to  her  owner. 

On  May  30  the  unserviceable  property  which  had  accumulated  since  the  prerious 
inspection  in  May,  1899,  was  inspected  and  condemned  by  Col.  J.  W.  Barlow,  Corpe 
of  Engineers. 

SUBVEYB. 

During  the  year  the  following  surveys  were  made  in  addition  to  the  usual  woii  of 
that  kind  involved  in  construction: 

October  14  to  19,  hydrographic  survey  of  approaches  to  Chamois  bankhead. 

In  November  a  shore-line  survey  and  some  partial  cross  sections  of  the  river  were 
made  in  the  vicinity  of  the  break  m  the  revetment  at  the  head  of  Murrays  Bend 

In  the  same  month  a  hydrographic  survey  of  the  river  was  made  in  the  vicinity  of 
Jefferson  City,  with  a  view  of  locatine  the  new  improvement  works  there  and  etnd^- 
ing  their  effects  on  the  conditions  of  now.  There  was  also  a  partial  survey  made  in 
the  same  month  of  the  right  bank  in  the  vicinity  of  Dike  33  C,  to  show  the  extent  of 
bank  caving  there  since  the  loss  of  Dike  33  B. 

In  May  cross  sections  of  the  river  at  Jefferson  City  were  again  sounded  to  ascertain 
the  effects  of  the  new  works  of  rectification. 

On  June  14  a  shore-line  survey  of  the  right  bank  was  made  from  the  foot  of 
Chamois  revetment  to  the  Chamois  bankhead,  in  order  to  determine  to  what  extent 
if  any,  ^e  bank  had  receded. 

SPECIAL  EXAMINATIONS  AND  BEFOBTB. 

In  compliance  with  instructions  contained  in  your  letter,  dated  February  17,  epeoial 
examinations  were  made  June  12  and  13  by  Assistant  Engineer  R.  A.  Crawford,  of 
some  dikes  built  by  resident  landowners  in  the  localities  of  Bates  Bend,  Bemheimer, 
Mo. ,  Marthasville  Bend,  and  below  Washington,  Mo.  His  reports  in  the  matter  were 
forwarded  to  you  June  25.  It  appears  that  in  no  case  was  permission  for  the  con- 
struction of  these  dikes  obtained  from  the  Secretary  of  War,  as  provided  for  in  sec- 
tion 9  of  the  river  and  harbor  act,  approved  March  3,  1899.  With  the  exception  of 
those  at  Bemheimer,  Mo.,  none  of  tnese  structures  is  close  to  or  materially  affects 
the  channel  of  the  river.  The  object  in  view  appears  to  have  been  the  protection 
rather  than  the  reclamation  of  hmd.  The  dikes  at  Bemheimer,  three  in  number,  are 
at  the  head  of  Jaegers  Bend,  in  the  direct  line  of  flow  of  the  river.  They  are  so  short, 
however,  that  the  channel  is  not  materially  deflected  by  them,  and.  as  the  range  of 
line  of  approach  is  limited  by  the  bluff  shore,  it  is  thought  that  no  bad  results  oth«r 
than  the  subversion  of  the  law  will  obtain. 

DAMAQES  TO  WORKS. 

The  following  is  a  complete  list  of  works  on  Gasconade  Division  now  in  a  damag^^^ 
condition:  Murrays  Bend  revetment.  Dike  D,  aboOis  No.  4  (above  mentioned),  Dit«' 
P,  1,  2,  S,  17.  18,  19  A,  19  B,  23,  sheer  dike  above  29  A,  Dikes  e9  C,  32,  33  B  entirelv 
destroyed,  SS  C,  35,  XX  A,  XXII  A,  XI  A,  XI B,  XXVIII  A,  hurdle  at  shore  end 
of  upper  abatis  above  Hardins  Island,  Dikes  IIj  VIII,  XV,  XXIII,  XXXH,  and 
XXXlV,  those  in  italics  having  been  added  during  the  current  year. 

Of  the  others,  the  following  dikes  appear  to  be  in  much  the  same  condition  tf 
when  first  damaged,  except  that  each  has  been  shortened  or  the  breach  in  it  widened 
somewhat:  Dikes  P.  1,  2, 17, 19  A.  19  B,  23,  sheer  dike  above  29  A,  Dikes  32, 35,  XX  A. 
XXII  A,  hurdle  at  shore  end  of  upper  abatis  above  Hardins  Island,  Dikes  XXII< 
and  XXXIV. 

Murray's  Bend  revetment.— -The  break  in  this  work,  referred  to  in  my  last  annu»i 
report,  has  continued  to  increase.  When  last  examined,  June  11,  about  425  HneAf 
feet  of  the  revetment,  from  the  old  mouth  of  Cedar  Creek  down,  had  been  compleW 
destroyed.  The  main  flow  of  the  river  impinges  agamst  the  bank  there  with  g^ 
force,  and  it  has  receded  to  such  an  extent  that  a  prominent  shoulder  has  formed  » 
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the  head  of  the  work,  making  further  destruction  of  the  revetment  certain  and  rapid. 
The  upper  bank  work  of  this  revetment  was  originally  considerably  lighter  than  the 
present  practice,  and  since  it  was  built,  in  1892,  has  been  denuded  more  or  lessall  along. 
In  places,  aggr^ting  about  600  linear  feet,  slight  settlements  have  occurred.  The 
bauR  is  composed  of  very  light  sand,  and  failure  on  an  extensive  scale  will  surely  fol- 
low unless  the  upper  bank  be  reenforoed.  A  covering  of  spawls,  about  1  cubicyard 
per  linear  foot,  placed  between  contours  10  feet  above  ana  3  feet  below  S.  L.  W.,  is 
reconmiended. 

Dike  D  ( oppotUe  Jefferson  CSty^  Mo, )  .—The  upper  wales  on  four  bents  near  the  stream 
end  of  this  dike  have  been  broken  by  the  weight  of  drift  on  top  of  the  structure. 

Dike  S  (left  bank  below  mouth  of  Moreau  River). — ^The  outer  end  of  this  dike  was 
uncovered  by  erosion  due  to  the  flow  through  the  break  in  Dike  No.  1,  and  the  short- 
ening of  the  intermediate  Dike  No.  2.  The  structure  was  in  such  an  advanced  stage 
of  decay  that  it  offered  little  resistance  to  the  destructive  forces  of  the  river.  About 
four  bents  at  the  stream  end  of  the  dike  have  been  destroyed.  It  is  not  known  when 
the  damage  occurred. 

Dike  18. — ^When  examined  on  June  11  the  lower  pile  and  bracing  of  the  stream  end 
bent  of  the  dike  were  missins. 

Dike  £9  C. — ^The  stream  end  bent  of  this  structure  is  missing. 

Dike  SSC.--The  loss  of  Dike  33  B  exposed  Dike  33  C  to  a  violent  attack.  The  old 
accretions  above  it  rapidly  receded  in  the  form  of  a  short  bend,  the  dike  at  the  lower 
end  of  the  bend  beins  uncovered  as  the  line  of  accretions  receded.  The  outside  reef 
closely  followed,  producing  conditions  under  which  the  extent  of  scour,  within  ordi- 
nary limits,  was  only  dependent  upon  the  resistance  offered  by  the  dike.  When 
examined  June  11  the  outer  420  feet  of  the  structure  had  been  destroyed,  leaving 
but  280  feet  of  dike  standing. 

Dikes  XI A  and  XI B  ( Chamois  Reach) . — ^The  outer  ends  of  both  of  these  structures 
have  been  damaged  somewhat;  the  head  clusters  and  two  outer  bents  are  missing  in 
XI  A,  and  the  head  clusters  and  stream-end  bent  in  XI B.  The  curtain  in  the  outer 
ten  bents  of  the  latter  structure  is  also  missing. 

Dike  XX  VIII A^  ( Chamois  Reach) . — The  trail  and  twenty-seven  bents  of  the  outer 
end  of  this  dike  were  scoured  out  and  carried  away  some  time  in  July. 

Dik£  II  {opposite  LUtle  Tavern  Creek) . — This  structure  was  breached  in  two  places 
during  July  by  scour  due  to  longitudinal  flow  alozig  its  upi>er  row.  The  inshore 
breach  is  about  100  feet  in  length,  beginning  at  a  point  375  feet  inshore  from  stream 
end  of  the  dike.  The  dike  was  breached  here  from  the  same  cause  in  December, 
1895,  and  repaired  in  the  following  spring.  The  outer  breach  is  about  100  feet  long, 
just  inshore  from  the  trail.  The  latter  is  standing.  Some  of  the  top  diagonal  braces 
on  the  dike  between  the  two  breaches  are  missing.  It  is  very  much  exposed  and 
until  protected  by  some  works  above  can  hardly  be  expected  to  withstand  the  attacks 
to  which  it  is  subjected. 

Dikes  VIII  and  XV. — ^The  outer  ends  of  these  dikes  are  thought  to  have  been 
recently  damaged,  but  to  what  extent  was  not  ascertained  on  account  of  the  hish 
stage  of  river.  The  breaches  in  the  shore-bar  extension  work  of  Dike  VIII,  recently 
reported,  appear  not  to  have  changed. 

Dike  XXiII  (south  bavik  of  Heckmanns  Island). — ^A^n  this  structure  has  been 
breached,  this  time,  so  far  as  is  known,  due  to  the  seventy  of  the  attack  of  the  river. 
In  low  stages  the  flow  is  directed  against  the  dike  by  the  shoulder  in  the  main  right 
bank  below  Baily  Creek.  In  flood  stages  the  flow  in  the  chute  to  the  south  of 
yiillers  Island  tends  to  produce  the  same  effect  The  breach  is  about  110  feet  long, 
extending  inshore  from  a  point  434  feet  from  the  stream  end  of  the  dike.  It  is  in  the 
new  work  with  which  a  breach  in  the  dike  was  repaired  last  year. 
Very  respectfully,  your  obedient  servant, 

S.  Watsbs  Fox,  Dioinoti  Engineer. 

Lieut  Col.  Amos  Sticknst, 

Corps  of  EngineerSy  U.  8.  A., 

President  Missouri  River  Oomimimon, 
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ENG  1900 312 


Digitized  by  VjOOQIC 


4978      REPORT   OP   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

Exhibit  A. 

Clamfied  statement  of  money  expenditures  under  aUotmenls  for  work  on  Gasconade  Dmsion 
during  the  fiscal  year  ending  June  SO,  1900, 


Claasiflcation. 

First 
reach, 
act  of 

1896. 

First 
reach, 
act  of 

1899. 

New 

plant, 

river  and 

harbor 

act  of 

1899. 

New 

plant, 

sundry 

civil  act 

of  1899. 

AtJeffe^ 

son  City, 

Mo. 

Totafi. 

Aetna!  expend itare  on  account  of  con- 
struction work  for  labor  and  mate- 
rials  

$2,668.11 
99.67 

$62.85 

tl,69S.96  912,615.07 

tU,545.71 
1,465.05 

»8,<J6.70 

Towboat  service  while  directly  en- 

atktraA  \n  COnfltTUCtlon r 

1,8M.72 

Total 

2,767.78 

52.85 

1.693.96 

12.515.07 

18,010.76 

030,00.42 

All  other  plant  service,  including?  re- 
pairs, watching,  and  moving  from 
place  to  place 

2,658.79 
1,316.70 

1,&78.89 
825.81 

1,062.60 
1,501.67 

65,800.28 

Amninistration  charges,  Jefferson  City 
office  and  field 

75.35 

982.76 

c4,851,79 

All  other  chaiges: 

New  Dlant 

12.76 
888.76 

14.25 

121.65 
126.04 

M8.55 

Surveys 

8.60 

518.40 

Total 

401.61 

8.60 

14.25 

247.59 

d666.96 

Grand  total 

7,144.78 

2,460.66 

1,769.31 

13,462.06 

15,822.62 

40,650.41 

a  About  74  per  cent  r>f  grand  total  expenditures, 
c  About  11  per  cent  of  grand  total  expenditures. 


b  About  13  per  cent  of  grand  total  expendltores. 
ci  About  2  per  cent  of  grand  total  expenditures^ 


Exhibit  B. 

Elements  of  work  and  cofi  in  detail  of  abatis  1,  jP,  5,  ^,  and  E,  3,080,6  linear  feel,  and 
kurdUy  E,  iSS4-S  linear  feet,  J^erson  CUy  Readi,  constructed  during  September,  Odcher, 
and  November,  1899. 


ClasHifi  cation. 


Cost  in 
it^-ra. 


Abatis  construction: 

43,098  feet  B.  M.  Cottonwood  lumber 

83  cords  brush 

221  cords  poles 

305  cubic  yards  stone 

5,870  pounds  l-iDch  strand 

4,528  pounds  nails  and  spikes  a 

8,066  pounds  screw  bolts 

1,024  linear  feet  pine  pil  ing  5 

45  linear  feet  cotton  wood  piling  b 

150  bushels  coal 

Labor  as  follows: 

Framing 

Curtaining 

Ballasting 

Anchoring 

AH  other  items  Incidental  to  construction 

Total  cost  of  abatis  construction,  at  $1.50  per  linear  foot. 
Hurdle  construction: 

16  cords  brush 

4  cords  poles 

26  pounds  nails 

Labor 


Total  cost  of  hurdle  construction,  at  S0.6566  per  linear  foot . 
Grand  total  cost  of  abatlB  and  hurdle  work 


$776.07 
.^.41 
747.54 
534.36 
463.07 
114.80 
156.89 
165.89 
K.60 
16.16 

487.42 
671.09 
70.33 
192.97 
168.16 


26.40 
13.52 


113.28 


Total. 


$4,62176 


16l« 
4.776.7* 


a  From  stock  on  hand,  paid  for  by  first  reach. 

h  2,914  pounds  spikes  from  stock  on  hand,  paid  for  by  first  reach. 
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Exhibit  C. 

'^*^'neru»  of  work  and  cost  in  detaU  of  Dike  F,  Jefferson  City  Reach,  constructed  during 

August,  September,  arid  October,  1899, 


Caa£siflcatlon. 


^?,i^r    as  follows: 

'"'"'' "^    ~  idel 

liree-f^^hSi?^? fif?^5' i^^J^  *°^  lashing  foot  mattress '.'.'.'.'.'. '. ipoimds! '. 


^r^&n^^'^^Jfu^^^^ ; '.'.'.''.'cubic  yaMs" 

lui^P^  poles  delivered  onwork cords 

aMecii^""'"p"^«»'«^-' •• :":::::::::".::::::::::::::::::::dS:::: 


ab^as  JTciioTO 

gjleciirivlng 

weav-iBg  and  «inidng...l../.!"!"!!!y//////////."  ;;;;;'.;*;;;;;; ;;;;;;;;;;; 
^curtaSSng.".'/.*.!!!!;;;;". 

^mboa.t;  service:  

TowiiTi^  all  supplies,  etc.,  constnictlon  materials,  except  stone  and  brush, 

I,  ^^P^^^^S  construction  parties  and  their  plant 

u  other  Items  incidental  to  construction 


ToC;<i.lco6t.. 


Quantity. 


240 

d8 

7,232 

19,217 

805 

835.6 
1,560 
4,000 
8,291 

874 


Ocet 


fl9.aO 

ii.sa 

1,171.  5» 
196. 8& 
543.  3& 
618.  lO 

87.  &2 
100.  OO 
146.  IV 

18.  »& 

899.  "7*7 
514.  SS 
415.  22& 
48. 20 
46.7-7' 


41S.20 
636. 0"^ 


6,385.7^ 


h-fl^^  stock  on  hand,  paid  for  by  First  Reach. 

Vui      L^/vS*  ^;.S^  ^^^^-  amounts  was  recovered  lumber,  for  whir>h  there  was  no  first  cost  includeca. 
wua  ejcniblt.    The  remainder  is  from  stock  on  hand  paid  for  by  First  Reach. 

Exhibit  D. 
dements  of  work  and  cost  in  detaU  of  661  linear  feet  of  revetment,  Jefferson  (My  Reach^ 
_      constructed  during  September  and  October,  1899. 


Classification. 


Labor  and  subsistence.  I ' 


JK!S'xSS?i'Ji?i«lPer  linear  foot. 


1,708.88 
263.17 


1,972.05. 


8,681.SX 


lallastin^mattV^'^dbSnk^Tl^w  •••". 

Stone.  975.89  cubi??aiS  a'.^^.  .?.^!°  ^^^^ 

Total  cost,  at  12.022 per  cublcy^I""!!!*!^^ 

Grand  total  cost  of  661  iiT»«     , 
_^*  ^«iearfeet  of  revetment,  at  $5,665  per  linear  foot. 

en    c  yards  were  from  supply  on  hand,  paid  for  by  First  Reach. 
^  Exhibit  E. 
emmtsofvmkandcoH  in  detaU  of  repairs  to  revetment  in  Chamois  Bend  during  Novem^ 
^ ber  and  December,  1899. 


Cost  in. 
item. 


S654.58 

265.02 

16.20 

17.48 

468.26 


Total. 


t288.03 


1,421.'4& 


Tading-  bank,  200  linear  feet- 
Labor  . 


^^fisiflcation. 


airs  to  revetment,  760  linear  r'^V 
Stone,  772  cubic  yards  ^®«t.* 

Cable  cllpa,  22.6  pounds!  I 

Labor 'Jj 

Total  coat  of  repairs 
jther  diariges '//' 

arand  total  ocet  of  repaid . , 
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Exhibit  F. 
Expenditure  on  account  of  plant  during  fiscal  year  ending  June  SO,  1900, 


Labor. 

Subsist- 
ence. 

Supplies. 

Materials. 

Total. 

Care  of  plant,  watching: 

Oafloonade  division ■ 

93,184.69 

6,075.81 

2.206.28 

19.81 

116.54 

201.61 

110.37 

55.95 

S745.95 

1,417.61 

806.17 

7.88 

49.17 

78.78 
41.89 
17.20 

154.56 

8T2.18 

118.48 

1.17 

16.18 

.43 
5.73 

185.76 

$4,020.86 

T^tnul  urnrlrfl  hplnvr  TTiLnflAJi  Oitv 

7,8fiK.10 

Omaha  division                                       . . .  - 

2,€32.d3 

Pulling  out  (1  hull )  .Gasconade  division 

Launching  (6  hulls),  local  works  below  Kansas 

28.31 

181.84 

CleaningVsortimr,  and  'storing: 

flAftf^nade division         ..  .................. 

4.41 

280.23 

TiOOAl  works  below  Kansas  Gitv      

157.99 

nmAhA.  d1  vision          1 

7S.15 

Total 

11,972.46 

2,668.10 

668.68 

40.17 

15.^.41 

Repairs  and  alterations: 
Yard  plant— 

OAspoiiAde division               •.*  •••.•••••• 

425.88 

144.68 
1,684.62 
1,070.69 

123.09 
879.78 

106.22 

88.86 
852.45 
90.95 

28.82 
42.46 

198.61 

20.06 
848.12 
529.56 

82.06 
176.41 

730.71 

Floating  plant— 

OBsconade division         ..  .............. 

16.06 
252.51 

214.15 

TiOPal  works  below  Kansa.*!  Citv 

3,137.70 

1,691. 10 

Current,  miscellaneous: 

n4uu>nniadp  di vlnion             .. 

**i2.'22' 

183.49 

TiOcal  works  below  Kansas  Cltv 

610.82 

Total 

3,828.69 

658.76 

280.79 

1,804.83 

6,567.97 

New  plant  constructed: 

12  barges,  25  by  100  feet,  the  cost  of  construc- 
tion during  the  fiscal  year  being  as  follows: 
Pir  liimber 

6,273.00 

6,273.00 

Frelarht  charires  on  flr  lumber  w , r 

5,705.V4 

Tnflrw^pHnn  nf  flr  IninVipr                

48C.00 

436.00 

Oak  lumber          ^^.      .^., 

1,161.48 

l,ltil.48 

Unloading  and  handling  lumber 

Tron  snikes.  and  other  materials 

829.78 

158.89 

4SK.62 

1,683.7b 

1,6K{.76 

Making  bolts  and  other  iron  fittings  .... 
Milling  lumber,  framing,  and  setting  up. 
Administration..                         

277.56 
7,611.28 
1,037.00 

71.76 

1,901.88 

166.95 

919.33 

436.92 

9,949.4H 

1,20S.95 

Travellnsr  exnensefl.  teleflrranis.  etc . ,  - . .  ^ 

72.49 

All  other  incidental  chanres       -  - . 

244.85 

90.72 

SSK57 

Total  expenditure  during  fiscal  year  on 
account  of  new  barges 

9,986.87 

55.90 

1.18 

2,889.65 

13.10 

.25 

486.92 

9,118.24 

16.31 

.24 

627.659.61 

Wve  cases  drawinsr .................. 

b6.81 

Two  snanners 

.ft5 

L67 

Total 

9.993.40 

2,408.00 

436.97 

9, 184. 79* 

27,746.59 

New  plant  purchased: 
Qaaoonade  division- 
Rone,  manila 

27.80 

Hose,  steam ........*..... 

98.75 

Tapes  and  saws 

27.00 

Trf>cal  works  below  Kansas  City- 
Rone,  manila 

200  07 

A^.90 

Wheelbarrows,  shovels,  files,  angers,  etc  . 

K4k30 

Brooms,  mops,  dishes,  etc 

3L15 

Omaha  division— 

Rnne  niAnilfl.    

496.39 

Ho6e,  steam 

26S.98 

Wheelbarrows,  shovels,  axes,  etc 

5a  73 

Brooms,  mops,  brushes,  etc  .............. 

5.83 

Total 

1 

1,827.85 

Hiscellaneous: 

Preparation  of  property  for  condemnation 
and  disposition  oi  same 

^26.44 
92.14 

1 

147.52 
44.17 

8.69 
6.40 

16.49 

394.14 

Shifting  plant  on  ways. .,.,,.. 

142.71 

Steamboat  service,  moving  plantr- 

Gasconade  division 

S29.5B 

TiOcal  works  hp.low  Kansas  Cltv   

7,289195 

Omaha  division 

6,316l07 

Total 

318.58  1      191.69 

10.09 

16.49 

14,672.45 

Grand  total 

26,113.06  1  5. 90ft.  55 

1,296.58 

10,996w28 

66,054.27 

1    ' 

a  This  amount  is  estimated.  The  shipments  were  made  by  the  quartermaster  deportment,  and  set- 
tlement of  freight  accounts  had  not  been  made  at  close  of  fiscal  year. 

6  During  the  previous  fiscal  year  32,730.69  had  been  expended  on  aooonnt  of  new  bftisee,  making  a 
total  doiSig  both  flacal  yean  of  980,890.50. 
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H.     ABATTIS  NO.  4.   p'''  ^^  ^^^^  °^    TOWHEAD   IS  SEEN    IN 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


r 


Plate  ill. 


JEFFtRSON  CITY  REACH.  ABATT 


u,  0.8  FOOT  BELOW  S.  L.  W. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


^ 


Plate  ill. 


JEFFtRSON   CITY   REACH.     ABATT 


u,   0.8   FOOT   BELOW   S.  L.  W. 


4 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


APPENDIX  Z  Z ^REPOET  OF  MISSOURI  RIVER  COMMISSION.      4981 

Appendix  E. 

ANNUAL  REPOBT  ON  LOCAL  WORKS    BELOW  KANSAS    CTTY,    MO.,    BY  MR.    8.  WATERS  FOX, 

DIVISION  ENGINEER. 

Missouri  River  Ck)MMissiON, 
Jefferton  Cityj  Afo,,  June  SO,  1900, 

Ck)LONEL:  1  have  the  honor  to  sabmit  the  following  annual  report  for  the  fiscal 
year  ending  June  30, 1900,  of  operations  on  local  works  oelow  Kansas  City,  Mo. : 

Work  was  done  at  Randolph,  above  the  mouth  of  the  Little  Blue  River,  at  Lexing- 
ington,  at  Miami,  above  Glasgow,  in  Nigger  Bend,  above  Rocheport,  near  Hunte- 
dale,  and  in  Pelican  Bend.  It  comprised  the  construction  of  revetment  at  five  of  the 
points  named,  aggregating  11,971  linear  feet;  revetment  maintenance  above  Glasgow; 
the  construction  of  dikes  at  Lexingrton,  and  dike  repairs  above  the  mouth  of  Little 
Blue  River  and  at  Miami,  a^egating  1,477.1  linear  feet  of  new  three-row  work;  the 
extension,  repair,  and  maintenance  of  three  bankheads  above  Glasgow  and  one 
above  RochepK>rt;  surveying;  care  and  repair  of  plant,  and  miscellaneous  incidental 
work. 

The  total  expenditure  during  the  year  was  $145,216.83,  as  shown  in  the  appendix,  # 

Exhibit  A.  ' 

The  following  illustrations  accompanv:  f 

Ten  maps  (Pis.  I  to  IV  A  and  V  to  IX)  of  Missouri  River,  showing  the  location  and  ' 

character  of  the  improvement  works  constructed  during  the  year  on  each  of  the  / 

reaches  excepting  at  Miami,  where  no  survey  was  made.  \ 

Four  plans  (Pis.  X  to  XIII)  of  bank  heads  4  C,  5  C,  6C,  and  1  D,  showing  pile  / 

work  with  which  each  of  these  structures  was  extended. 

Four  photographic  views  (Pis.  XIV  to  XVII),  showing  pile  extension  work  at 
Bankhead  4  C  in  process  of  construction  and  completed. 

Seven  photographic  views  (Pis.  XVIII  to  XXIV)  of  revetments  constructed  during 
the  year. 

One  photographic  view  (PI.  XXV),  winter  harbor  below  Musics  Ferry. 

AT  RANDOLPH. 
[See  accompanying  map  (PI.  I).] 

Project. — ^It  was  proposed  to  expend  the  sum  of  $12,000,  allotted  from  the  appro- 
priation for  improving  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  in 
sundry  civil  act  of  March  3,  1899,  in  building  about  1,200  linear  feet  of  revetment  in 
front  of  the  town  of  Randolph. 

RevelnierU  coiiMrudion. — Notification  of  the  approval  of  project  was  received  under 
the  date  of  January  6,  1900.  but,  owing  principally  to  restrictions  imposed  by  the 
limited  floating  plant  available,  revetment  conHtruction  was  not  commenced  until 
May  1. 

In  the  interim  most  of  the  working  plant  construction  materials  and  .luppliee  were 
assembled  on  the  work. 

Between  the  Ist  and  the  28th  of  May,  1,200  linear  feet  of  revetment  were  built  as 
nearly  in  accordance  with  standard  specifications  as  the  existing  stage  of  river  per- 
mitted. While  the  work  was  in  progress  the  sta^  of  river  varied  from  6  to  10  feet  above 
S.  L.  W.,  alternately  rising  and  falling,  but  with  a  general  upward  tendency.  The 
inner  selvage  of  the  mattress  was  laid  about  1  foot  higher  than  the  water  surface  at 
the  time  it  was  woven.  It  was  completed  on  the  21st  of  May,  when  the  stage  was 
about  8  feet,  so  that  its  inner  edge  lies  in  an  irregular  line  between  contours  7  feet 
and  9  feet  above  S.  L.  W.  The  upper  bank  was  paved  from  a  contour  2  feet  above 
S.  H.  W  down  to  about  2  feet  below  water  surface.  The  remainder  of  the  upper  bank 
work  down  to  the  minus  3-foot  contour  (submerged  at  the  time)  was  given  about 
five-eighths  of  the  specified  quantity  of  stone,  distributed  as  nearly  as  possible  in 
place.  The  subaqueous  mattress  beyond  the  minus  3-foot  contour  received  the  full 
quantity  of  stone  and  50  cubic  yards  extra  on  60  linear  feet  at  the  h«ul.  As  a  reen- 
forcement  against  fianking,  55.62  cubic  yards  of  stone  were  expended  on  the  upper 
bank  at  the  nead  of  the  revetment  For  a  length  of  90  feet,  near  the  head  of^  the 
work,  the  bank  was  below  S.  H.  W.  It  was  raised  to  the  general  level  of  the  adjacent 
bank  (1.84  feet  above  S.  H.  W. )  by  a  levee  of  that  length,  built  so  that  its  river  slope, 
when  paved,  conformed  to  and  was  part  of  the  upper  bank  work  of  the  revetment. 

The  mattress  was  woven  in  one  piece  1,207  feet  long.  It  extends  7  feet  farther 
downstream  than  the  upper  bank  work. 

The  cost  of  the  work  was  $8,046.28,  or  $6.70  per  linear  foot.  The  elements  of 
work  and  cost  in  detail  are  given  in  the  appendix.  Exhibit  B. 

The  accompanying  photograph  (PI.  XIX)  shows  the  work  after  completion. 
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UTTLB  BLUB  BEAOH. 
[See  acoompanying  map  (PL  II).] 

Project. — ^Two  allotments  were  made  for  work  on  this  reach,  viz,  from  the  river 
and  harbor  act  of  March  3,  1899,  the  sum  of  $6,000,  and  from  the  sandry  civil  act  of 
March  3,  1899,  $10,000. 

The  project  for  the  expenditure  of  the  former  amount,  approved  July  29, 1899, 
contemplated  the  construction  of  a  revetment  around  the  head  of  Blue  Mills  Island, 
500  or  ©00  feet  in  length,  the  balance  to  be  held  in  reserve  for  such  work  as  might  be 
necessary  at  Bankhc^ad  3  A,  or  other  points  on  the  reach.  The  project  for  the 
expenditure  of  the  $10,000,  approved  July  29,  1899,  provided  for  the  restoration  of 
Dike  2  A,  by  600  linear  feet  of  new  three-row  work  just  above  it,  and  for  the  con- 
struction of  500  feet  of  revetment  on  the  shbulder  of  the  island  below  to  prevent 
further  recession. 

Dike  t  A,  restoraiion  and  repair, — As  originally  built  this  dike,  completed  September 
17,  1898,  was  1,140  feet  long;  connected  at  the  shore  end  with  the  old  mam  bank 
by  225  feet  of  mattress  laid  on  the  surface  of  an  intervening  bench  of  low  ground.  It 
was  considered  a  very  substantial  structure,  being  fully  up  to  the  best  practice.  The 
breaching  of  the  dike  on  April  20,  1899,  just  when  the  attainment  of  the  object  for 
which  it  was  built  seemed  assured,  also  the  measures  taken  later  on  for  its  restorft- 
tion,  but  abandoned  on  account  of  high  water,  were  mentioned  in  my  last  annual 
report. 

Work  was  resumed  August  10,  after  a  suspension  of  two  months,  and  completed 
September  15.  During  that  time  practically  all  of  the  restoration  work  previously 
done  was  destroyed,  and  the  left  bank  continued  to  recede  by  erosion  until  thelengtn 
of  dike  necessary  to  fill  the  opening  was  830  feet  Of  this,  460  feet  was  the  measure 
of  the  bank  recession  and  370  feet  of  the  loss  of  the  37  bents  of  the  old  dike.  Depths 
and  velocities  in  the  opening  had  decreased  to  such  an  extent  that  it  was  found 
practicable  to  build  the  new  work  on  the  line  of  old.  Between  August  10  and  Sep- 
tember 15  the  openins  was  closed  with  830  linear  feet  of  three-row  work,  making  the 
total  length  of  the  dike  1,609  feet  Cottonwood  piling  and  lumber  were  used.  In 
all  other  respects  standard  specifications  for  three-row  work  with  10  feet  spacing  were 
followed.  Some  very  hard  driving  was  encountered,  and  in  order  to  avoid  8hatte^ 
ing  the  piles  with  the  heavy  Oram  hammer,  a  hydraulic  jet,  furnished  from  a  grading 
boat  alongside  the  driver,  was  used  as  an  auxiliuy.  A  dr^  bar  at  the  outer  end  oi 
the  new  work  made  it  necesMuy  to  unship  one  of  the  drivers  and  use  it  as  a  land 
driver.    An  average  penetration  of  24.08  feet  was  attained  in  the  new  work. 

The  cost  of  the  work  was  $6,780.73,  as  shown  in  item  in  the  appendix,  Exhibit  G. 

After  restoration  the  dike  stood  without  injury  until  the  ice  movement  in  March> 
An  examination  on  the  4th  of  April  disclosed  that  the  upper  piles  in  the  sixth  and 
tenth  bents  from  shore  end  of  the  dike  had  been  broken  off  at  the  water  surface  and 
that  the  dike  had  been  practically  stripped  of  its  curtain  from  the  fourth  to  the 
forty-fifth  bent  A  dry  bar,  about  as  high  as  the  dike,  extending  some  distance 
above  and  below,  had  formed  from  the  stream  end  of  the  dike  inshore  for  91 
bents,  and  a  waterway  through  the  dike  700  feet  wide,  carrying  a  large  percentr 
age  01  the  total  flow,  extended  from  the  bar  to  the  main  left  bank,  which  was  caving 
both  above  and  below  the  dike.  Between  the  17th  and  20th  of  April  the  dike  was 
reenforced  by  additional  bracing  on  and  near  the  injured  bents.  The  curtain  wtf 
restored  only  from  the  shore  to  Bent  10,  the  object  being  to  induce  the  flow  to  leave 
the  shore,  xhis  was  accomplished  to  a  marked  degree,  but  it  became  more  and  more 
apparent  that,  without  the  aid  of  at  least  one  other  structure.  Dike  2  A  would  fail  to 
accomplish  the  closing  of  the  chute.  In  June  there  was  a  settiement  of  the  ma^ 
tress  at  the  root  of  the  dike  that  released  many  of  the  curtain  poles.  A  current 
developed  there  and  threatened  to  flank  the  dike.  Between  the  4th  and  8th  a  new 
curtain  was  attached  to  each  row  of  the  dike,  from  the  bank  64  feet  again  deaden- 
ing the  flow  next  to  the  shore.  The  total  cost  of  repairs  in  April  and  June  was 
$195.47.  An  examination  of  the  dike  on  June  19  disclosed  a  gap  m  the  structure  90 
feet  long,  extending  from  the  fourth  to  the  thirteenth  bent  It  was  learned  that  the 
breach  occurred  during  a  rise  on  June  10. 

BevetmerU  construcHon  at  head  of  Blue  MUls  Island. — ^When  this  work  was  commenced, 
August  25,  it  was  found  that  the  extensive  accretions  which  had  formed  at  the  head 
of  the  island  and  in  the  old  channel  to  the  south  of  it  were  so  embedded  with 
heavy  driftwood  that  it  was  necessary  to  protect  only  the  north  shore.  Later  on, 
while  the  work  was  in  progress,  the  conditions  of  flow  indicated  that  an  attack  on 
the  upper  portion  of  the  north  snore  of  the  island  was  not  probable  and  you  author- 
ized a  turther  curtailment  of  the  proposed  revetment  at  its  lower  end.  Starting  as 
far  up  on  the  accretions  at  the  head  of  the  island  as  the  drift  permitted,  460  linear 
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feet  of  revetment  were  built  between  August  26  and  September  16.  The  driftwood 
at  the  head  of  the  island,  as  far  as  practicable,  was  made  £ast  with  three-eighths  inch 
strand. 

Standard  specifications  were  followed  except  that  in  170  linear  feet  of  upper  bank 
work  at  the  lower  end  of  the  revetment  spalls  alone  were  used  above  the  6.5-foot 
contour,  the  supply  of  paving  stone  having  been  exhausted.  Such  practice  has  often 
been  resorted  to  on  works  under  my  chaise  and  with  uniformly  good  results.  The 
cost  of  the  revetment  was  $3,140.83.  or  $6,828  per  linear  £oot.  The  elements  of  work 
and  cost  are  shown  in  the  appendix,  Exhibit  D.  The  accompanying  photograph 
( PI.  XVIII)  shows  the  work  seven  months  after  completion. 

Condiiionsofthefiow. — Since  the  closing  of  the  channel  to  the  south  of  Blue  Mills 
Island  by  Dike  1  A,  in  the  fall  of  1897,  the  bank  below  the  island  has  been  subjected 
to  a  stronger  attack  than  previously,  and  has  receded  more  or  less  all  along  from  the 
foot  of  the  island  to  the  head  of  the  bay,  above  Bankhead  3  A.  Here  the  main 
channel  leaves  the  right  bank  and  passes  to  the  left  of  a  large  middle  bar  that  has 
formed  in  the  bay. 

LBZINOTON  BEACH. 
[Bee  accompanying  map  (PI.  Ill) .] 

Project. — ^The  project,  approved  Julv  29,  for  the  expenditure  of  the  sum  of  18,000, 
allotted  for  work  &'  Lexington,  Mo.,  from  the  sundry  civil  act  of  March  3,  1899,  pro- 
vided for  the  constniction  of  four  pile  dikes,  aggr^ting  857  feet  in  length,  from  the 
left  bank  in  the  bend  above  the  town.  From  a  filter  survey  it  was  found  that  the 
total  lengths  of  dikes  required  to  reach  the  approved  line  of  rectification  was  42  feet 
less  than  the  above.  It  was  hoped,  by  means  of  the  dikes,  to  cause  and  maintain  a 
higher  crossing  to  the  bluffs  on  the  Lexington  side  and  incidentally  protect  the  river 
terminus  of  the  Atchison,  Topeka  and  Santa  Fe  Railway. 

Dike  construction,  Dikes  Kos.  1,  2,  S,  and  4- — A  survey  of  the  approved  locations  of 
these  dikes  was  made  early  in  September,  but  construction  work  was  not  commenced 
until  November  2.  In  the  interim,  plant,  material,  and  supplies  were  assembled. 
The  work  was  actively  carried  on  until  the  6th  of  December,  wnen  the  funds  were  so 
nearly  exhausted  that  it  was  necessary  to  suspend  operations  with  the  dikes  in  an 
unfinished  condition.  The  status  of  the  work  on  each  of  the  dikes  at  that  time  was 
as  follows: 

Dile  No.  1. — Projected  length,  150  feet;  measured  length  of  dike  as  built,  150  feet; 
completed,  except  attaching  110  linear  feet  of  curtain  from  Bent  4  to  the  end  of  the 
dike. 

Dike  No.  f . — Projected  length,  240  feet;  measured  length  of  dike  as  built,  237  feet; 
completed,  except  attaching  182  linear  feet  of  curtain  from  Bent  4  to  the  end  of  the 
dike. 

Dike  No.  S. — Projected  length,  275  feet;  measured  length  of  dike  as  built,  105.4  feet; 
this  portion  completed,  except  attaching  53  linear  feet  of  curtain  from  Bent  6  to  end 
of  dike.    A  bar  prevented  construction  of  this  dike  to  its  projected  length. 

Dike  No.  -#. — Projected  length,  150  feet;  measured  length  of  dike  as  built,  154.7  feet; 
completed,  except  attaching  124.7  linear  feet  of  curtain  from  Bent  3  to  the  end  of  the 
dike. 

Between  the  dates  of  the  9th  and  12th  of  April  curtain  was  attached  to  these  dikes, 
in  addition  to  the  above,  as  follows: 

Dike  No.  1. — Seventy-eight  linear  feet,  between  Bents  4  and  12. 

Dike  No.  S. — ( )ne  hundred  and  fifty-two  linear  feet,  between  Bents  4  and  19 

Dike  No.  S. — Fifty-three  linear  feet  between  Bents  6  and  11. 

The  outer  three  bents  of  Dikes  1  and  2  (submerged  at  the  time)  were  not  curtained, 
and  the  curtain  work  on  Dike  No.  4  was  not  completed,  the  structure  having  been 
breached,  as  mentioned  below. 

Cottonwood  piling  and  lumber  were  used.  In  all  other  respects  standard  specifica- 
tions for  three-row  work  with  10-foot  spacing  were  followed.  The  grades  of  all  dikes 
sloped  from  S.  H.  W.,  at  the  bank,  to  10  feet  above  8.  L.-W.,  100  feet  inshore  from 
their  stream  ends,  and  from  there  to  3  feet  above  S.  L.  W.,  at  their  stream  ends. 

After  the  general  ice  break-up,  in  March,  it  was  found  that  Dike  No.  4  had  been 
breached  from  Bent  4  to  13,  probably  caused  by  a  heavy  run  of  ice.  An  examina- 
tion on  June  19  disclosed  a  widening  of  the  breach  by  the  loss  of  Bent  No.  4. 

The  elements  of  work  and  cost  in  detail  are  shown  in  the  appendix,  Exhibit  £. 

MIAMI  RBACH. 

An  examination,  September  6,  of  Dike  1  B  disclosed  a  gap  in  that  structure  from 
Bent  125  to  130  and  that  the  upper  piles  of  the  stream-end  b^t  were  broken.  .  {^eceq; 
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aary  repain  were  authorized  in  September.  The  work  was  done  between  Octobo'  18 
and  28,  except  that  the  cortain  was  not  attached  until  later.  Seventy  linear  feet  d 
new  three-row  pile  work,  10-foot  spacing,  was  built  above  the  breach,  overlapping 
the  old  work  10  feet  at  each  end,  and  the  upper  piles  of  the  stream-end  bent  were 
redriven  and  braced.  Cottonwood  piling  and  lumber  were  used.  The  cost  of  the 
work  was  $637. 11. 

GLASGOW  R9ACH. 
[See  aeoompanyiiiff  maps  (Pis.  TV  and  IV  A).] 

Prqjed. — ^The  work  this  year  was  done  under  two  projects. 

The  project  approved  by  the  Chief  of  Engineers  April  21, 1899,  provided  an  item  ot 
$4,300  lor  groins  and  berms  for  bankheads  5  C  and  6  C,  of  which  $3,551.94  was  avail- 
able. The  other  project,  approved  August  10, 1899,  was  for  the  expenditure  of  $8,000 
allotted  from  the  sundry  civil  act  of  March  3, 1899,  and  provided  for  the  extension  d 
the  bankheads  to  a  connection  with  the  bank  on  a  curve  of  larger  radius.  Ths  lat- 
ter two  sums  mentioned  and  $24,304.32,  froih  the  allotment  for  repairs  and  oontin- 
genci^,  were  expended  in  accordance  with  approved  plans. 

Bankkead  6  C,  pUe-^work  extension, — This  work,  which  was  commenced  June  29, 
1899,  and  in  progress  at  the  close  of  that  fiscal  year,  was  carried  to  completion  Novem- 
ber 25,  after  several  temporary  suspensions  on  account  of  the  demands  of  work  at 
other  bankheads,  stage  of  river,  and  other  exigencies. 

The  plan  of  the  work,  as  built  (see  accompanying  plate,  PI.  XI),  was  an  ampUfica- 
tion  of  that  given  in  my  last  annual  report  Tne  two-row  pile  work  on  the  1,000-foot 
curve  was  extended  down  to  radial  77  and  the  system  of  inride  radial  curtains,  from 
the  outer  wall  to  the  high  bank,  was  extended  to  radial  73.  One  of  the  latter,  on 
radial  4X,  was  made  of  two-row  work  with  foot  mattress.  On  radials  76  and  77  three 
bents  of  two-row  work,  with  foot  mattress,  connected  the  lower  end  of  the  outer  wall 
with  the  old  bankhead.  All  was  built  to  bankhead  grades.  The  outer  wall  foot 
mattress  was  in  three  pieces,  as  follows:  The  first  piece,  extending  from  the  main 
bBLuk  at  the  upper  ena  of  lie  outer  two-row  work  100  leet  to  Bent  15,  was  60  feet 
wide,  its  outer  edse  lying40  feet  beyond  the  1,000-foot  curve;  this  mattress  was  sank 
to  bottom  throughout  The  other  two  pieces  of  foot  mattress  were  120  feet  wide,  20 
feet  lying  inside  and  100  feet  outside  of  the  1,000-foot  curve;  the  upper  one  was  425 
feet  long,  extending  from  the  bank  at  the  head  of  the  pile  work  to  radial  46;  the 
lower  mattress  was  406  feet  long,  overlapping  the  upper  one  10  feet  at  the  inner 
selvedge  and  25  feet  at  the  outer  selvedge  on  radial  45,  and  extended  50  feet  below 
the  lower  end  of  the  outer  wall;  both  of  these  mattresses  were  suspended  at  the  piles 
in  the  outer  two-row  work  at  an  elevation  of  1  foot  below  8.  L.  W. ;  the  outer  edges 
were  sunk  to  bottom  and  heavily  balla^'ted,  and  enough  stone  was  distributed  over 
them  elsewhere  to  overcome,  with  a  safe  margin,  their  buoyancy. 

The  cost  of  this  work  was  $8,325.97,  as  phown  in  the  appendix,  Exhibit  F. 

Bankhead  6  C,  corutrudion  of  lower  radial  dike. — ^A  large  eddy,  immediately  below 
bankhead  5  C,  became  so  strong  and  persistent  that  tf  two-row  pile  dike  radial  to  the 
1,000-foot  curve  through  old  post  61  was  buUt  with  a  view  of  stopping  it  The  dike 
was  to  serve  also  in  checking  direct  flow  whenever  exposed  to  it 

Work  on  the  structure  was  commenced  August  2.  but  was  suspended  August  8, 
after  twelve  bents  had  been  completed,  on  account  ot  excessive  depths  and  current. 
Work  was  resumed  September  25  and  carried  to  completion  October  7.  As  com- 
pleted, the  structure  was  composed  of  twenty  bents  of  two-row  pile  work,  spaced  10 
feet,  and  built  to  bankhead  grades,  its  stream  end  lying  at  the  1,000-foot  curve.  It 
is  shown  in  plan  and  cross  section  on  the  accompanying  plate  (PL  XI). 

The  elements  of  work  and  cost  are  shown  in  the  appendix,  Exhibit  F. 

Bankhead  6  C,  pile-^ork  extension, — On  the  same  general  plan  as  at  5  C  the  shoul- 
der in  the  bank  above  bankhead  6  C  was  masked  with  pile  work.  See  accompany- 
ing plate  (PL  XII) .  Greater  difficulties  were  encountered  on  this  work  on  account 
of  the  great  depths  and  velocities  of  flow. 

The  two-row  work  on  the  1,000-foot  curve  extends  from  radial  61, 620  feet  to  the  bank 
above.  Two  pieces  of  outer  wall  mattress  were  made.  The  first  one,  60  feet  wide, 
extended  from  the  shore  at  the  upper  end  of  1,000-foot  curve  225  linear  feet  to  5  feet 
below  radial  20,  and  was  sunk  to  bottom  throughout.  The  second  mattress  was 
woven  in  one  piece  from  the  bank  at  the  upper  end  of  l^OOO-foot  curve  to  50  feet 
below  lower  end  of  outer  wall;  from  the  bank  to  radial  1  it  was  made  80  feet  wide^ 
and  from  there  down  120  feet  wide;  it  was  suspended  throughout  at  the  piles  in 
outer  wall  at  an  elevation  of  1  foot  below  S.  L.  W.,  the  outer  edge  being  sunk  to  bot- 
tom and  enough  stone  thrown  on  it  elsewhere  to  give  free  weight  sufficient  for 
stability. 
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The  work  was  commenced  AxagaBt  5.  and  completed,  after  several  interruptions, 
November  27.    The  cost  and  elements  of  work  are  shown  in  the  appendix,  Exhibit  G. 

Bankhectd  6  C,  congtruction  of  lower  radial  dikes, — ^For  the  same  reasons  that  a 
lower  radial  dike  was  built  below  bankhead5  C  two  such  structures  were  placed 
below  6  C.  The  first  of  these,  the  lower  one  (see  accompanying  plate,  PL  XII), 
was  constructed  between  October  18  and  November  27.  It  lies  on  a  radial  to  the 
1,000-foot  curve,  20-^  below  the  new  directrix.  As  built,  it  was  174.6  feet  long,  of 
two-row  pile  work,  spaced  10  feet  and  extending  from  main  bank  to  the  1,000-foot 
curve  ana  conformed  to  bankhead  grades. 

It  developed  that  this  dike  was  too  far  downstream,  an  objectionable  and  threat- 
ening eddv  having  formed  above  it.  and  after  the  partial  destruction  of  the  stricture 
by  ice  in  Mardi  it  was  decided  to  Duild  another  one  between  it  and  the  bankhead. 
Work  on  the  new  dike  was  commenced  April  5  and  completed  April  28.  It  is  a  two- 
row  pile  structure,  spaced  10  feet  in  the  rows,  and  the  rows  14  feet.  It  is  143  feet  long;, 
built  as  near  as  possible  to  bankhead  grades,  and  lies  about  midway  between  the  old 
lower  radial  dike  and  radial  36  of  the  350-foot  curve;  from  shore,  72  feet,  it  was  double 
braced  and  tied;  both  rows  of  piles  were  curtained.  It  is  provided  with  a  foot  mattress 
50  feet  wide,  from  Bent  10,  28  feet  beyond  the  stream  end  bent  From  Bent  No.  10, 
inshore  to  the  bank,  scour  was  provided  against  by  28  brush  fascines,  4  feet  by  15  feet, 
placed  on  the  upper  and  lower  side  of  the  structure. 

The  cost  and 'elements  of  work  of  the  two  dikes  are  shown  in  the  appendix, 
Exhibit  G. 

Bankhead  4  C,  remodificaJtum^  pile  work. — Plans  for  the  remodification  of  this  struc- 
ture, with  pile  work,  on  practically  the  same  lines  as  the  new  works  at  5  C  and  6  0, 
were  prepared  in  accordance  with  your  instructions  of  August  20  and  subsequently 
approved  by  you.  Briefly,  the  plans  provided  for  a  berm  75  feet  wide,  rising  from 
3.33  feet  above  S.  L.  W.  at  the  outer  wall  to  6  feet  at  the  foot  of  the  upper  cone;  tiie 
upper  cone  to  rise  on  a  1  on  2  slope  to  20  feet  above  8.  L.  W. ;  the  outer  two-row  work 
to  lie  in  a  curve  of  1,000-foot  raoius,  the  center  of  which  is  572.5  feet  inshore  from  the 
center  of  the  original  structure,  on  a  line  nroduced,  makins  an  angle  of  30^  upstream 
from  the  old  directrix  (azimutti  246®  46^ ;  the  berm  and  upper  cone  were  defined 
bv  radial  curtain  work  extending  from  the  outer  wall  to  the  nigh  bank  and  spaced 
40  feet  apart  on  the  1,000-foot  curve;  these  radial  curtains  were  to  be  supported  on 
single  rows  of  piling,  except  the  lower  end  one,  which  was  made  of  two-row  work  hx>m 
the  outer  wall  to  the  top  of  the  cone,  and  provided  with  a  foot  mattress  70  feet  wide. 
A  foot  mattress  120  feet  wide,  extending  from  the  bank  at  the  upper  end  of  the  outer 
wall,  50  feet  below  the  lower  end  of  the  wall,  and  suspended  as  those  at  the  lower 
bankhead,  was  provided  for.  The  work  was  commenced  August  26  and  completed 
in  accordance  with  the  plans  October  20.  Its  cost  and  the  elements  of  work  are 
shown  in  the  appendix,  Exhibit  H. 

Bankhead  4  Cf  lower  radial  dtj^e.— Anticipating  the  development  of  conditions  at 
bankhead  4  C  similar  to  those  at  5  0  and  6  C,  a  lower  radial  dike,  about  300  feet 
below  the  bankhead,  was  authorized.  It  was  built  between  the  dates  of  August  26 
and  October  14.  It  was  169  feet  long,  composed  of  2-row  pile  work;  spaced  10  feet, 
built  to  bankhead  grades  and  provided  witn  foot  mattress;  both  rows  of  piles  wero 
curtained.  It  lies  on  a  line  radial  to  the  1,000-foot  curve,  its  stream  end  bein^  on 
that  curve.   The  cost  and  elements  of  work  are  shown  in  the  appendix.  Exhibit  H. 

Bankheads  4  C,  S  C,  and  6  C,  repairs  and  reenforcemenl, — On  tne  subsidence  of  the 
June  flood  of  1899,  it  was  found  that  the  paved  berm  and  upper  cone  of  bankhead 
6  C  had  been  badly  damaged  during  the  nood.  You  directed  that  a  series  of  nine 
stone  dikes  be  built  across  the  berm,  between  radials  3  and  27;  the  dikes  to  be  3  feet 
wide  on  top  and  conform  to  the  grade  of  the  modified  berm;  the  upper  cone  to  be 
rebuilt  to  grade  with  earth  and  paved.  The  work  was  accomplished  as  directed 
between  October  9  and  28;  717.87  tons  of  stone  were  thus  expended. 

The  three  bankheads  made  a  fine  appearance  after  the  completion  of  the  pile  work 
above  described;  the  conditions  of  flow  at  and  between  tiie  two  lower  structures  were 
greatly  improved,  and  there  was  promise  of  much  greater  improvement  aiter  their 
first  exposure  to  flood.  During  a  run  of  ice  in  the  early  part  of  January  the  bracing 
on  pile  work  of  outer  walls  and  berms  on  the  three  bankheads  was  somewhat 
damaged.  Between  the  23d  and  27th  of  that  month  a  small  party  replaced  12  broken 
braces  at  bankhead  4  0,  16  at  5  0,  and  7  at  6  0.  In  the  general  ice  movement  in 
the  reach,  March  8  and  10,  all  of  the  bankheads,  including  the  lower  radial  dikes, 
were  more  or  less  injured.  The  two  lower  structures,  particularly,  and  their  lower 
radial  dikes  were  subjected  to  a  violent  attack.    The  following  damages  resulted: 

Bankhead  4  C, — In  the  2-row  work  of  1,000-foot  curve,  5  piles,  4  wides,  and  2  braces 
were  broken  or  missing;  in  one  radial  curtain  the  piles  were  bent  over;  the  lower 
radial  dike  breached  from  Bent  No.  4  to  No.  10. 
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Ba/nkhead  6  C— In  the  2-row  work  of  1,000-foot  curve,  10  piles,  22  wales,  and  13 
braces  broken  and  missing;  practically  all  of  the  pile  work  in  the  upper  cone  and 
inshore  above  radial  37  carried  away;  all  high  piles  between  radials  49  and  53 
strained  and  out  of  line;  lower  radial  dike  breached  from  Bent  No.  1  to  No.  15. 

Bankhead  6  C. — In  the  2-row  work  of  1,000-foot  curve,  10  piles,  22  wales,  and  11 
braces  broken  and  missing;  practically  all  of  the  pile  work  between  the  bank  and 
inner  line  of  berm  was  destroyed;  the  stone  berm  and  paved  slope  of  350-foot  circle 
work  was  more  or  less  disturl>ed;  the  lower  radial  dike  breached  beyond  Bent  No.  6. 

Between  the  dates  of  March  28  and  April  28  the  following  authorized  reinforce- 
ment and  repair  work  was  accomplished: 

Bankhead  4  C. — All  high  radial  curtains  secured  a^inst  overturning  by  ties  of  wire 
strand;  breach  in  lower  radial  dike  closed  with  60  Imear  feet  of  abattis. 

Bankhead  6  C, — Radial  24  restored  by  driving  2  new  piles  and  replacing  50  linear 
feet  of  curtain;  2-row  work  on  radial  No.  41  reimorced  bv  an  additional  set  of  braces, 
attached  at  9  feet  above  8.  L.  W. ;  the  old  berm  reinforced  by  10  heavy  fascines; 
breach  in  lower  radial  dike  closed  with  8  bents  of  pile  work  and  55  linear  feet  of 
abatis. 

Bankkead  6  C, — ^A  2-row  pile  dike,  conforming  as  near  as  possible  to  bankhead 
srades,  was  built  on  radial  48,  extending  from  shore  199  feet  to  the  outer  widl  on  the 
1,000-foot  curve.  A  double  system  of  braces  and  ties  were  used  over  a  port  of  its 
length  and  both  rows  of  piles  were  curtained.  The  foot  mattress  was  omitted,  bat 
scour  was  provided  for  by  heavy  fascine  work  on  the  lower  side  of  the  dike;  lower 
down  48  fascines  were  laid  in  two  lines  between  radial  No.  48  and  radial  No.  0  of  the 
old  structure.  To  prevent  further  scour  on  the  berm  of  the  old  structure,  31  fascines 
were  placed  between  350-foot  radials  Nos.  8  and  9, 11  and  12, 14  and  15;  40  linear  feet 
of  curtain  on  old  lower  radial  dike  replaced.  For  about  25  feet  a  portion  of  the  river 
slope  of  the  levee  at  bankhead  6  G  had  caved  into  the  river.  A  reinforce  levee  25 
feet  back  of  the  old  one,  and  325  feet  lon^,  was  built  at  an  expenditure  of  $68.94. 

The  cost  of  repairs  and  reinforcement  is  shown  in  item  in  the  appendix,  Exhibits 
F,  G,  and  H. 

Cambridge  revetmenty  renain  and  maintenance, — ^This  revetment  was  built  by  tlie 
Chicago  and  Alton  Bauway  Company,  in  the  fall  of  1889.  It  is  considered  an 
important  work  from  which  to  base  aproject  for  the  improvement  of  the  reach  below. 
During  the  months  of  October  and  November  749.77  tons  of  riprap  stone  and  201.54 
tons  of  spawls  were  expended  in  reinforcing  this  revetment  at  its  head  and  other 
points  on  the  upper  bank  where  indicated.    The  cost  of  the  work  was  $1, 390.80. 

General  conditions, — ^As  the  June  flood  of  last  year  subsided  the  flow  in  Little  Mis- 
souri Bend  rapidly  diminished^  until  the  early  fall,  when  it  became  insignificant. 
The  flow  following  the  main  nj[ht  bank  below  New  Fnmkfort  was  practically  that 
of  the  entire  river.  After  leaving  the  main  high  right  bank  the  flow  divided  into 
four  channels.  The  one  making  off  to  the  right  found  its  way  past  dike  3  C  into 
Wilhoites  Bend,  the  point  of  confluence  there  ranging  from  about  midway  of  bank- 
heads  4  C  and  5  C  to  the  latter  structure.  The  flow  in  this  channel  rapidly 
diminished  until,  at  low  water,  it  represented  but  a  small  percentage  of  the  volume. 
A  great  bar  formed  in  the  bend  above  dike  3  C  and  the  pnndpal  flow  forced  its  way 
to  the  main  left  bank  of  the  river  in  the  otJier  three  channels  above  referred  to.  The 
middle  one  predominated,  and  during  the  entire  year  has  been  the  main  cJ^annel  of 
the  river.  Its  impin^ment  a^nst  the  main  left  bank  in  the  locality  of  8,500  to 
5,800  feet  above  bankhead  4  C  is  marked  by  a  recession  of  the  shore  hue.  This  and 
the  approximate  course  which  the  channel  has  followed  since  last  fall  are  shown  on 
the  accompanying  map  (Plate  IV) .  The  extent  of  bank  caving  above  and  below  the 
bankheads  in  Wilhoites  Bend  from  April  5  to  January  27,  the  date  of  the  last 
survey,  is  also  shown.  There  has  been  some  slight  caving  between  4  C  and  5  C  since 
the  last  survey,  but  practically  none  between  5  Cand  6C.  In  fact,  since  the  com- 
pletion of  the  lower  radial  dike  at  5  C  in  October  there  has  been  dead  water  next  to 
the  bank  for  1,000  feet  downstream,  and  of  late  the  area  of  quiet  water  has  widened 
and  extended  down  to  near  the  head  of  the  pile  work  at  6  C. 

When  last  examined^  June  21,  all  of  the  work  at  the  Ixmkheads  appeared  to  be 
intact,  and  the  conditions  generally  were  verv  favorable,  notwithstanmng  the  stage 
was  12.2  feet  above  8.  L.  W.  and  a  considerable  flow  from  the  lower  channel. 

There  was  no  bank  caving  goingon,  though  there  were  indications  of  recent  slip:ht 
caving  about  800  feet  above  5  C.  The  flow  past  the  bankheads  was  without  notice- 
able eddies.  Random  soundings  indicated  an  extensive  fill  below  bankhead  6  C.  A 
line  of  soundings,  parallel  to  the  bank  between  5  C  and  6  C,  and  about  200  feet  from 
it,  indicated  a  general  raising  of  the  bottom  to  2  feet  above  8.  L:  W.  to  within  400 
feet  of  the  upper  end  of  the  pile  work  at  6  C. 

Bankhead  2  C,  examined  on  the  2l8t  of  June,  was  found  to  be  in  a  very  bad  oon- 
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dition.  The  structure  had  evidently  been  subjected  to  a  very  severe  attack  by  the 
flood  waters.  The  pave  slope  and  radial  curtain  work  on  the  upper  half  of  the  struc- 
ture had  been  scoured  out,  leaving  a  square  shoulder  exposed  to  the  current  As 
well  as  could  be  determined,  at  such  a  high  stage  of  river,  the  2-row  work  of  the  outer 
widl  was  intact  throughout  Reduced  depths  of  8  to  23  feet  were  found  inside  the 
outer  waU  on  the  upper  half  of  the  structure;  about  120  feet  of  the  paved  slope  at 
the  lower  end,  and  all  of  the  radial  curtain  work  on  the  lower  half  of  the  bankhead, 
appeared  to  be  uninjured. 

Dike  3  C,  examined  the  same  day,  was  found  intact  from  the  shore  to  bent  24. 
Bevond  bent  24  the  structure  has  been  carried  away. 

An  examination  of  the  Cambridge  Bend  revetment,  made  the  same  day,  disclosed 
a  break  near  the  lower  end  200  feet  in  length,  and  at  two  other  points  there  were 
indications  of  a  settlement. 

AT  NIGGER  BEND. 
[See  accompanying  map,  PI.  V.] 

Project,— The  project,  approved  April  28,  for  the  expenditure  of  $7,000,  allotted 
from  the  sundry  civil  act  of  March  3, 1899,  for  work  at  Nigger  Bend,  provided  for  the 
extension  of  the  old  revetment  of  1889  downstream  as  far  as  the  fundfl  would  permit, 
about  700  or  800  feet 

RevetmerU  construction, — Notice  of  approval  of  project  was  received  May  1.  Meas- 
ures were  at  once  taken  for  procuring,  oy  hired  labor,  the  necessary  brush  and  stone, 
for  the  purchase  of  other  materials  and  supplies,  and  the  assembling  on  the  work  of 
floating  plant  and  other  tools  required. 

Between  the  dates  of  May  17  and  June  3,  738  linear  feet  of  revetment  were  con- 
structed. The  work  was  done  as  nearly  in  accordance  with  standard  specifications 
as  the  stage  of  river  permitted.  The  mattress  was  woven  in  one  piece  738  feet  long 
and  of  average  width  of  90.8  feet.  At  the  upper  end  it  overlaps  tne  mattress  of  the 
old  revetment  of  1889  25  feet,  and  its  inshore  edge  lies  on  the  8-foot  contour  above 
S.L.W. 

In  grading  the  upper  bank  slope,  a  low  levee  about  560  feet  in  length,  lying  close 
to  the  edge  of  the  bank,  was  cut  out  Its  restoration,  authorized  in  your  letter  of 
June  6,  was  completed  June  11. 

The  cost  and  elements  of  work  are  shown  in  the  Appendix,  Exhibit  I. 

Revetment  repairs. — ^A  slight  settlement  in  the  upper  bank  work  of  the  old  revet- 
ment, near  its  head,  was  repaired  by  the  expenditure  of  45  cubic  yards  of  spawls 
distributed  evenly  over  about  90  linear  feet  of  bank. 

ROCHEPOBT   REACH. 
[See  accompanying  map,  PI.  VI.] 

Bankheadf  1  D,  pile-work  extension  and  repairs, — This  work  was  done  in  accordance 
with  approved  plans  under  the  allotment  (or  repairs  and  contingencies. 

The  extension  of  this  bankhead  with  pile  work,  in  accordance  with  approved  plans 
transmitted  with  your  letter  of  June  14,  1890,  was  in  progress  at  the  close  of  tiie 
last  fiscal  year,  the  status  of  the  work  at  that  time  beins  as  follows:  Sixteen  bents  of 
2-row  work  on  the  1,000-foot  curve  had  been  completea  except  curtaining;  the  piles 
for  the  upper  two  radial  curtains  had  been  driven  and  braced;  12  bents,  or  115  linear 
feet,  of  the  2-row  radial  pile  work  had  been  completed,  excepting  the  sinking  of  its 
foot  mattress  and  attaching  the  curtain. 

Work  was  continued  until  July  2,  when  high  water  compelled  a  suspension.  In 
the  two  days  the  foot  mattress  of  the  2-row  radial  dike  was  sunk  in  place  and  457 
linear  feet  of  curtaining  done,  leaving  uncompleted  40  linear  feet  of  curtain  on  the 
outer  2-row  work  and  90  linear  feet  on  the  single-row  radials. 

Between  July  8  and  10,  two  short  spurs  of  fascines  were  built,  one  49®  22^  below 
and  the  other  near  the  line  of  the  new  directrix  of  the  bankhead,  in  order  to  break 
up  an  eddy  which  had  begun  to  undermine  the  upper  cone  work.  A  thatching  of 
brush,  covered  with  stone,  was  also  placed  at  the  upper  and  lower  ends  of  the  paved 
slope. 

Woric  was  resumed  August  17  and  again  suspended  on  the  29th  on  account  of  great 
depths  of  water  and  swift  current.  During  that  time  the  2-row  work  on  the  1,000-foot 
curve  was  extended  6  bents  downstream;  the  2-row  radial  work  connected' with  the 
outer  wall  by  a  single-row  pile  curtain  and  the  upper  two  radial  curtains  completed; 
the  new  2-row  work  on  the  1,000-foot  curve  was  provided  with  foot  mattress,  over- 
lapping the  old  one  57  feet  at  radial  bent  12  and  extending  downstream  118  feet 
The  new  mattress  was  made  100  feet  wide  outside  of  the  1,000-foot  cur\'e  from  its 
lower  end  61  isei  upstream,  and  narrowed  down  to  a  widtii  of  40  feet  at  its  head. 
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Between  October  22  and  November  3  a  small  force  was  engaged  in  catting  dowi 
bankhead  mdes  the  pile-extenaon  work  built  during  a  high  stage  of  river,  ando 
pletine  and  repairing  the  curtain. 

In  the  movement  of  an  ice  gorge  in  Diana  Bend,  early  in  January,  the  pile-ezteni 
work  at  the  bankhead  was  badly  damaged.  The  outer  row  of  piles  of  the  2-row  v 
on  the  l,OUO-foot  curve  below  the  first  radial  curtain  was  earned  away  and  the  b 
ing  more  or  less  injured.  Later  on,  the  radial  2-row  work,  beyond  the  seventh  1 
fn»m  shore,  and  its  single-row  extension,  was  destroyed. 

IWtween  the  20th  and  26th  of  April  the  radial  2-row  pile  work  from  the  shore, 
bent  l)eyond  the  inner  Une  of  the  t>erm,  was  restored  and  extended.  Six  new- 
bents,  eighth  to  thirteenth  inclusive,  spaced  10  feet  in  the  rows  and  Uie  rows  14  i 
were  driven;  the  work  was  double  braced  from  bents  7  to  11,  strand  ties  attail 
and  tlu>  dike  curtained  from  shore  to  bent  13.  A  plan  of  the  bankhead  as  extei 
»  and  repaired  accompanies.    (PI.  XIII.) 

The  cost  of  the  extension  and  repairs  is  shown  in  item  in  the  Appendix,  Exhib 

HUNTBDALB  SKACH. 
[See  accompanying  map,  Fl.  VIL] 

iVq;>d.— The  project  for  the  expenditure  of  18,460.19.  available  for  the  work, 

vided  for  the  construction  of  a  revetment  at  the  head  of  the  cutting  bank  just  b 

the  accretions  formed  by  the  abatis  built  in  December,  1898;  the  length  of  the*  n 

ment  to  be  as  great  as  the  funds  would  permit,  from  700  to  800  teet. 

Jietrttnent  oonUructUm. — Notice  of  the  approval  of  the  project,   January  6, 

i  received  with  your  letter  of  January  10,  but  it  was  not  until  March  25  that  the 

struction  of  the  revetment  was  '^onimenced.    In  the  interim  all  of  the  construt 
materials  and  plant  were  assembUnl. 
Between  the  dates  of  March  25  and  April  17, 825  linear  feet  of  revetment,  as  c 

j  ured  on  the  S.  L.  W.  contour,  were  cont»tructed. 

Standard  specifications  were  conformed  to  in  every  respect.     Some  special 

.       1  ne<*essitated  by  a  large  gully  in  the  bank  near  the  lower  end  of  the  revetment  a 

I       \  to  the  cost  of  the  work. 

I      ,  The  elements  of  work  and  cost  are  shown  in  the  Appendix,  Exhibit  K. 

I       !  The  alMitis  alx>ve  the  revetment,  built  in  December,  1898,  are  still  in  good  c 

tion,  ex(»epting  that  about  30  to  60  feet  of  the  lower  one,  near  its  outer  end,  ap 
to  have  l)een  damaged  somewhat.  The  accretions  formed  by  them  have  be^n  i 
rially  raiHe<i  during  the  year  and  for  the  most  part  are  covered  with  a  growth  o 
tonwood,  willow,  and  weeds.  During  the  past  two  months  some  caving  has  ocoi 
near  the  lower  end  of  the  mu'retions,  uncovering  the  main  bank  just  above  the  i 
ment  and  causing  it  to  cave  a  little.  It  is  probable  that  the  revetment  mav  on 
account  have  to  \ye  extended  upstream,  but  the  danger  of  loss  of  work'froii 
attack  is  not  imminent 

HOWARDS  BEND  REACH. 
,  [StH?  accompanying  map,  PI.  VIII.] 

'     I  No  work  was  done  on  this  reach,  and  none  was  required,  the  three  bankhead;^ 

I  ing  jMi.'^WHi  through  the  year  without  being  injured.    It  is  presumed,  however 

!  had  fmids  Invn  available  a  bettennent  of  conditions  of  flow  at  bankhead  6  F  v 

have  been  undertaken  bv  a  pile-work  extension  of  the  structure  similar  to  those 

I  to  the  bankheads  in  Wilhoites  Bend. 

The  accompanying  map  (PI.  VIII)  shows  the  situation  in  Howards   Ben 

I  develojxid  from  a  nurvey  of  October  25  to  November  1,  and  the  approximate  ch; 

'        j  '  line  as  it  appeared  in  the  examination  of  the  14th  dav  of  June.     The  latter  inci 

I  an  important  change  in  the  conditions  between  bankheads  6  F  and  6  F,  the  grea 

there  when  the  survey  was  made,  having  been  scoured  out    There  has  been  no 

j    [  caving  during  the  year  between  bankheads  6  F  and  6  F,  and  none  of  any  consecn 

j  ^  betwwn  4  F  and  6*F.     There  has  been  some  caving  above  4  F,  and  recently  a  p 

■  about  125  feet  long  has  formed  in  the  bank,  at  its  h^,  causing  an  objectionable  < 

The  flow  pa4<t  5  F  and  6  F  was  comparatively  mild  and  without  eddy. 

PELICAN  BEND  REACH. 
[8ee  accompanying  map,  PL  IX.] 

Project. — As  stated  in  my  last  annual  report,  I  was  notified  under  date  of  Jai 
14j  18*.n>,  of  the  approval  of  the  project  for  tnc  exiHjnditure  of  $80,000  from  the  a 
pnaUon  of  1100,000  in  the  uigent  deficiency  act  of  January  5,  1B99,  for  contij 
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^*    ^^3ji,r>:i^fcU3ig  tlie  -work  of  protecting  the  bank  in  Pelican  Bend.    The  project 

^^     l^teS    ^-l^^  extension  of  the  revetment  1,000  feet  upstream  from  the  apper  ei 

^^_>:»X*;*5'  wr:>x".i^=    ^wid  as  far  downstream  from  the  lower  end  of  the  old  work  as  the  am 

5^^^  ^*itir  «r^:>m^id  permit.    It  was  expected  that  altogether  9,000  or  10,000  linear 

*5t^t>^^^'^^-Jn<^    .could  be  built. 


^^  X^^^Timr^'^^^'^'^^^^^^^  measures,  instituted  just  before  the  close  of  the  last  year,  \l 
O^  ^O'^^'^^^^^i^^r^-^^^  «^<i  outfitting  plant,  locating  and  contracting  for  brush  on  the  stu 
^V  ^^        iSnjirr'    ^^^  suitable  quarry  site,  were  amplified  and  actively  pushed  on  the  o 
^^^^  ^^^^^T^^M^  .mrent  year. 

^.t>^^ £yf-  *   L^^    ^-!^:^^^»i«<n£o<ion.— The  construction  of  revetment  was  commenced  Angus 
i.^^^fe^*^^^ri^^^^"^=^-  witli  little  interruption  until  December  27,  when  operations  were 

>^  4^oi^^  sm^it:^'^^^^  ount  of  ice  in  the  nver. 
^1>^/\e^  ^-^^^^^^^^^C^sumed  March  9  and  finally-  completed  March  30.  In  aU,  8,748  hj 
51^^^^^  J"^  v^S:»^^»  .^snt  were  constructed,  extending  the  old  revetment  1,007  feet  upstr 
^^^^^  ^f.  ^^  Tr>  ^i^  z^ —  end  and  7,741  feet  downstream  from  its  lower  end. 
^.<55^^L-m  i*^  \-^^&T==^  -pacifications  were  closely  followed,  but  on  a  section  of  the  work  al 
iS^'^^MX^^kVn  f-^^==^  ^gth,  joining  at  its  upper  end  the  lower  end  of  the  old  work,  the 
f^^&^^'firi^^  J^f=%,  ZM^  .^id  on  a  dry  shore  bar,  its  outer  edge,  except  for  about  200  feet : 
>E^^^lV-^^  ^^'^^  ^     being  from  1  to  2  feet  below  S.  L.  W.  and  the  inner  edge  about  6 

<f>Kf^  ^^  ,^\  ^^■:m=m^  of   tbe  revetment,  although  built  with  great  care  and  dose  attec 

t^>!^^^'^   t^Z^J^^      give  trouble  in  the  future. 

^^T^rT'l^-irkSl^  1  ^mJ«:»=igtli  of  continuous  revetment  now  in  Pelican  Bend  is  15,198  fee 

S^^^^i^^^^^  S-  ^'  W-  contour. 
.^/y  g^\>^x^     ^-«-». -•^^^  of  w^ork  and  cost  are  shown  in  the  Appendix,  Exhibit  L. 

'%m;t^^^^^^^®>'^~__^--.3For  the  protection  of  the  floating  plant  in  winter  quarters  an  ice 

,-.^>^?^^*,x3irO^^-   ..^--« -c>^  Plate  XXV)  was  made  about  1  mile  b< 

^^^  ^r^e  '^^^^^-^^Sn  the  rfeht  bank,  by  the  construction  of  a  sheer  dike  composed 

-/^^^^^■^®^'^^2'^^>ed  piers  spread  about  30  feet  apart,  with  two  intermediate  pile  \ 

-%ruy^  tf^^i^^v^^'S.^ai-cSioe.      The  piers  were  formed  of  clusters  of  3  piles  driven  in  the  ar 

^i^^^t>^^^^^^^^^r^  triangle  of  14-foot  sides,  planked  up  to  S.  H.  W.  with  6  by  8 

i-jr^-^   ^^^^5<V^  ^^^      ecrew-bolted  to  the  piles.     Each  pier  was  weighted  with  about  15  c 

;^.^fr<^,^^^.^o°rz\^^,  supported  on  a  platform  of  6  by  8  inch  stuff  near  the  level  of  the  w 

^^^  Jx/CP^^cy^  ^^A    f  virther  secured  with  }-inch  strand  ties.    At  the  upper  apex  of  each 

^-4:>*^^^^,     r>xl€>    ^-as  also  driven.    The  piers  and  intermediate  clusters  were  joined  Ic 

-w'i^^.^^^^^JJ^^sjvi'fch  two  connecting  lines  of  strand.    The  upper  end  of  the  sheer  ( 

^«^3^<^^\  Yo^-fc    0.50  feet  out  from  the  6-foot  contour  of  the  right  bank,  a  spur  d^ 

^3^    \3_^^    ^'^AO^^    ^^^  ^®®*  ^^'^g  was  built  in  order  to  shut  off  the  ice  flow  through 

;£^^^j*:>^^    %      Tl-iis  dike  rests  on  rock  in  place,  which  extends  about  175  feet  into  the  i 

'^^^^=^  »'^*^i^'*^iP  of  about  1  on  15,  and  is  built  with  a  top  width  of  7  feet  to  a  level  of  6 

^^    ^'  ^.  !-••  '^^r,  290  cubic  yards  of  stone  were  expended  in  its  construction. 

^e  'work  was  $1,296.09. 


PROCURING  CONSTRUCTION  MATERIALS. 

^^^^.- — ^I>uring  the  year,  30,286.78  cubic  yards  of  stone  were  procured  by  hired  la 

,^^^!7^&  amount  3,176.88  cubic  yards  were  for  work  at  Randolph;  1.729.9  cubic  y 

^^^-^^    ^^^3.^^^^^^^  Reach;  2,082  cubic  yards  for  work  near  Huntsdale  and  Rochej 

^--^^      ^E^  ^^^9  298  for  Pelican  Bend  Beach.    There  were  acquired  by  purchase,  under 

^^    %^     ^ent  oat  from  this  office,  3,086.04  tons  and  393.4  cubic  yards  of  stone,  disi 

^'^'    ^fcjroon^  tlie  different  reaches  in  quantities  as  follows: 


t ^  Ti^iiVei^  K  *^  cents;  434  tons,  at  84  cents,  ana  zui.o^  rons  oi  apa-ww,  »t  w  ^:^ 
^^  e  cubh^J^y  OMtraitora  H.  W.  Kolkmeyer  &  Co.  on  barges  near  Glasgow, 
^^^r  Gl^^^^^A  f  1.10,  deUvered  by  contractors  Simons  &  Marr  on  nver  I 


^^^^^^r^i^*  03  cents,  deUvered  by  contractors  H.  W.  Kolkmeyer  &CJo.  on  be 
^"V-  12eac/,^«^xi,Mo. 
4:^^^^^^Zu^?^^l^  434ton8,at84cente,and2pi.54tonsofspawls,at46« 


X 


-gfCi^^^^'  ^'^'i^^*^     g,t  26  cento,  purchased  of  W.  N.  MarahKll, liabon, Mo. 

>grr-*^'^,  0^7.13^--^^'   -_e  xnateriate  were  procured  by  hired  labor  as  recmir^ 

-^^o^L^;  XjttL*^»C^trt»*^DrMured  for  the  different  locaUties,  as  foUows:  Rand< 

*^^^^     ^^^   ^«  ^llSc^?7«l^rf^rL«in|ton,  357.1  cords;  Miami^.2  o 

^^^^^^^^r*.  m-.k,    ^}^e  ^^^B    Nigger  Bend,  ^6  cords;  Huntsdale,  396.2  o 

4^^f;^e>f*^*  ^^^   ^d  PeUcSWd  Beach,  4,335.68  cords. 
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Idling  and  lumber. — These  materials  were  furnished  under  informal  contract  as 
required,  except  that  a  few  of  the  cottonwood  piling  were  acquired  by  hired  labor. 
In  all,  137,942  feet  B.  M.  of  lumber  and  65,806  linear  feet  of  piling  were  procured 
for  the  different  localities,  as  follows:  Little  Blue  Beach,  26,208  feet  B.  M.  of  lumber 
and  8,630  linear  feet  of  piling;  Lexington  Beach,  16,085  feet  B.  M.  of  lumber  and 
11,890  linear  feet  of  piling;  Glasgow  Reach,  68,341  feet  B.  M.  of  lumber  and  43.388 
linear  feet  of  piling;  Miami,  3,520  feet  B.  M.  of  lumber  and  1,280  linear  feet  of  pilmg; 
Rocheport  Reach,  2,635  feet  B.  M.  of  limaber  and  2,603  linear  feet  of  pUing;  and  Peh- 
can  Bend  Reach,  21,153  feet  B.  M.  of  lumber  and  3,015  linear  feet  ofpiline. 

Strand,  wire  nails,  etc.,  were  purchased  under  usual  specifications.  A  Tbtkg  num- 
ber of  dike  bolts,  cable  clips,  and  other  fastenings  were  manufactured  at  the  boat 
and  supply  yard  at  Gasconade  for  ubc  on  the  detached  works.  These  were  shipped 
to  the  aifferent  localities  as  required  from  time  to  time. 

The  cost  of  construction  materials  is  shown  in  the  cost  exhibits  of  the  various 
works  on  which  they  were  expended. 

PLAirr. 

Towboat  service.— Dmmg  the  year  the  steam  tenders  Sabrina,  Arethusa,  AtalanbL 
and  Meltmna.  and  chartered  steamers  Gasconade  and  John  R,  Hugo,  were  employed 
on  these  works,  as  follows: 

The  Sabrinaj  placed  in  commission  August  16,  was  employed  two  days  towinff  plant 
and  materials  from  Gasconade  boat  yard  to  Jefferson  City.  She  was  cleared  light 
from  Jefferson  City  August  19  for  Rocheport,  Mo.,  and  was  retained  there  until 
August  23,  towing  plant  and  construction  materials  in  connection  with  the  pile-work 
extension  of  banknead  ID.  Returning  from  Rocheport  on  Au^st  24,  with  pile  driver 
No.  10  in  tow  for  Jefferson  City,  she  was  kept  in  general  service  on  Gasconade  Divi- 
sion until  October  25.  On  October  26  she  was  cleared  with  one  100-foot  barge  in  tow 
for  Pelican  Bend,  where  she  arrived  October  29,  and  was  retained  in  service  there- 
after until  November  30.  She  was  laid  up  for  the  winter  in  harbor  below  Musics 
Ferry.  She  was  placed  in  commission  again  March  8,  and  engaged  in  general  service 
on  that  reach  until  April  2,  when  she  was  laid  up  with  balance  of  fleet  below  Musics 
Ferry. 

The  Arethusa  was  in  service  on  Rocheport  Reach  July  1  to  8,  inclusive.  On  the 
latter  date  she  cleared  from  Rocheport  for  Gasconade  Division  work,  in  which  she  was 
engaged  until  July  15.  From  July  16  imtil  end  of  that  month  she  was  enfi:aged  in 
towing  plant  from  Gasconade  boat  yard  and  Howards  Bend  to  Pelican  Bend  and  in 
dispatch  work.  She  was  employed  at  Pelican  Bend  from  the  1st  of  August  to  the 
13tn.  She  was  transferred  to  Rocheport  Reach  August  14  and  remained  in  service 
there  four  days.  On  August  18  she  was  transferred  from  Gasconade  to  Glasgow 
Reach,  and  remained  in  service  there  on  general  construction  work  until  October  17, 
after  which  and  until  October  25  she  was  engaged  in  towing  plant  and  materials  from 
Wilhoites  Bend  to  Miami.  From  October  26  to  November  19  she  was  engaged  in 
moving  plant  and  materials  from  Wilhoites  Bend  to  Lexington,  and  was  retained  in 
servive  on  the  latter  reach  until  December  3,  performing  such  work  as  was  reauired  of 
her.  During  the  winter  she  was  laid  up  with  me  fleet  in  Sni  Chute.  On  Manm  20  she 
was  placed  m  commission  and  engaged  in  towing  plant  from  the  Sni  Chute  to  Wil- 
hoites Bend  and  on  dispatch  duty  at  the  latter  place.  On  April  27  she  was  cleared  for 
Randolph  Bend  with  a  tow  of  plant.  Arriving  there  April  30,  she  was  kept  in  general 
service  until  the  final  suspension  of  operations  May  31,  and  was  then  udd  up  with 
the  balance  of  the  fleet  at  Randolph. 

The  Atalanta  was  in  service  from  July  1  to  13,  inclusive,  in  Wilhoites  Bend.  On 
July  14  she  cleared  for  Gasconade  boat  yard  with  a  lot  of  unserviceable  proi)erty  on 
boa^.  While  at  the  vard  some  repairs  were  made  to  her  boiler  and  engines.  Inrom 
July  20  to  the  close  of  the  month  she  was  engaged  in  towing  plant  from  Gasconade 
to  Wilhoites  Bend  for  Little  Blue  work.  From  August  1  to  17  she  was  on  the  Glas- 
gow Reach  performing  general  service,  and  cleared  on  the  latter  date  for  Little  Blue 
Reach,  where  she  was  engaged  until  August  25  assembling  plant  there  for  work  on 
Omaha  Division.  She  cleared  on  the  latter  date  with  her  nrst  tow  for  St.  Joseph, 
and  remained  in  service  on  Omaha  Division  for  the  balance  of  the  season. 

The  Mehunna  was  placed  in  commission  on  July  9,  on  Little  Blue  Reach,  after  onder- 
eoing  repairs,  and  cleared  for  Wilhoites  Bend,  arriving  there  Julv  17.  From  that 
date  until  September  she  was  engaged  in  towing  plant  from  the  latter  place  to  the 
Little  Blue  Reach,  and  performing  such  other  service  on  that  reach  as  was  required 
of  her.  From  September  10  to  October  16  she  was  in  service  on  the  Omaha  Division. 
From  the  latter  date  to  November  28  she  was  aeain  in  service  on  the  Glawow  Reach 
and  also  at  Lexington,  Mo.    She  was  laid  up  for  the  winter  in  the  &ii  Chute  with 


Digitized  by  VjOOQIC 


APPENDIX  Z  Z REPORT  OF  MISSOURI  RIVER  COMMISSION.      4991 

the  balance  of  the  fleet.  She  was  agpn  placed  in  commission  April  4.  and  from  that 
time  until  June  4,  when  she  was  liBd  up  at  Cambridge,  Mo.,  was  engaged  on  Ran- 
dolph, Ni^r  Bend,  and  Rocheport  reaches  in  towing  plant,  construction  materials 
and  supplies,  and  moving  plant  from  one  reach  to  another. 

The  steamer  Oasconade,  chartered  at  Jefferson  City,  September  14,  at  |25  per  day, 
was  employed  until  November  17  on  works  pertaining  to  Omaha  Division.  On  Novem- 
ber 21  she  returned  to  Lexington,  Mo.,  and  until  November  23  was  engaged  in  shift- 
ing pla»^t  and  towing  construction  materials  at  that  place.  From  November  24  to  26 
sfie  was  engaged  on  work  pertaining  to  the  bankheads  in  Wilhoites  Bend.  On  Novem- 
ber 27  she  oecame  disabled  and  was  released  from  service. 

The  steamer  John  R.  Hugo  was  chartered  August  25  at  $40  per  day  for  service  on 
Pelican  Bend.  She  remained  on  that  work  until  Decemljer  28,  when  she  was 
released.  The  steamer  was  again  in  service  on  March  9,  in  Pelican  Bend,  in  moving 
plant  from  the  hwbor  below  Musics  Ferry  to  the  left  bank  of  the  river.  She  was 
again  chartered  April  8,  and  cleared  for  Uuntsdale  with  tow  for  Randolph.  She 
arrived  there  April  6  and  cleared  the  next  day  for  Nebraska  Cityr. 

Repairs  to  plant, — ^A  part  of  the  plant  on  these  works  was  repaired  in  the  boat  yard 
at  Gasconade,  and  a  statement  and  cost  of  the  work  is  given  in  my  annual  report  of 
this  year  for  Gasconade  Division.  Between  the  dates  of  March  19  and  April  17  the 
following  pieces  were  repaired  at  Sni  Chute,  above  Lexington,  Mo.: 

100-foot  barges 6 

64-foot  barges 8 

Mattress  boat 1 

Pile  drivers " 2 

Double-deck  quarter  boat 1 

Steam  tender  Arethvsa 1 

Skiffs 8 

The  work  consisted  of  calking  sides  and  rakes  above  light-load  line  and  making 
such  other  repairs  as  seemed  necessary. 

During  the  month  of  April  a  new  rudder  was  constructed  for  the  steamer  Arethusa 
at  Glasgow,  Mo. 

Care  of  plant. — All  floating  plant  in  service  on  the  work  at  the  dose  of  operations 
in  the  late  fall  was  placed  in  winter  quarters  as  follows: 

In  Sni  Chute,  above  Lexington,  Mo. : 

100-foot  barges 6 

64-foot  barges,  with  cabins 4 

64-foot  barees 4 

Double-decK  quarter  boat 1 

Pile  drivers 2 

Steam  tenders  {Arethvsa  and  Meiutii'a) 2 

Ponton 1 

Skiffs 15 

Musics  Ferry,  Pelican  Bend: 

100-foot  barges 13 

64-foot  barges,  with  cabins 2 

64-foot  baiges 4 

Quarter  boats 4 

Pile  driver 1 

Grader 1 

Cross  boat 1 

Mattress  boats 2 

Steam  tender  (Sabrina) 1 

At  the  close  of  operations  in  May  and  June  the  detached  floating  plant  assembled 
at  Bandolph,  Cambridge,  and  Musics  Ferry,  that  at  Bandolph  consisting  of  the  fol- 
lowing hulls: 

100-foot  barges 1 8 

64- foot  barge,  with  cabin 1 

Mattress  boat 1 

Steam  tender  {Areihuga) 1 

At  Cambridge: 

100-foot  baiige 1 

64-foot  barges,  with  cabins 4 

64-foot  bargee 3 
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Double-deck  quarter  boat 

Mattress  boat 

Grader 

Pile  driver 

Ponton 

Skiffs 1 

Steam  tender  {Meluslna) 

At  Musics  Ferry  the  same  fleet  that  was  harbored  tliere  during  the  winter  is  nof 
there,  excepting  1  grader  and  1  mattress  boat. 

Lo88  of  barges.— On  November  17,  Barge  No.  21,  16  by  64  feet,  which  was  in  each 
a  state  of  decay  that  it  could  not  be  moved  with  the  balance  of  the  fleet  to  Lexing- 
ton, Mo.,  was  allowed  to  sink,  after  being  made  fast  to  the  shore  above  the  head  of 
Wilhoites  Bend. 

Barge  No.  123,  26  by  100  feet,  while  in  tow  of  the  chartered  steamer  Gtaoonadej 
November  22  struck  a  snag  ana  sank  in  8  to 'd  feet  of  water  near  the  bank  above 
Dike  No.  1,  at  Lexington,  Mo.  The  stone  with  which  the  bar^e  was  loaded  was 
removed  and  the  break  bulkheaded  off.  After  partially  syphoning  out  the  wat«r 
it  developed  that  the  hull  was  too  weak  to  stand  the  strain  of  raismg,  part  of  tiie 
bottom  having  become  loosened  from  the  side,  and  the  hull  was  abandoned  after 
being  made  fast  to  the  shore. 

Barge  No.  70,  25  by  100  feet,  while  underway  in  tow  of  the  tender  Mdusina^  filled 
with  water  on  April  21  and  sank  just  below  Jefferson  Citv,  Mo.  After  the  capstan 
and  load  of  piling  were  removed  it  was  made  fast  to  the  bank  about  600  feet  above 
the  mouth  of  Boggs  Creek,  and  abandoned. 

Another  of  the  earlier  hulls,  Barge  No.  4,  16  by  64  feet,  sank  under  the  lower 
radial  dike  of  Bankhead  6  C,  and  was  abandoned. 

SUBVETS. 

In  addition  to  the  survey  work  ordinarily  involved  in  construction  of  river  im- 
provement works,  numerous  surveys  and  examinations  were  made  from  time  to 
time,  and  a  great  deal  of  data  secured  concerning  conditions  of  flow  through  the 
various  reaches. 

Two  special  preliminary  examinations  and  surveys  were  made  during  the  year  to 
comply  with  the  provisions  of  the  river  and  harbor  act  of  March  8,  1899,  viz: 

At  and  near  Hu-ntsdalty  Mo.-^Ab  directed  in  your  letter  of  April  17,  1899,  a  prelimi- 
nary examination  was  made  of  this  locality  on  June  29,  1899.  from  Rocheport,  Ma, 
7.3  miles  above  Huntsdale,  to  the  mouth  of  Terrapin  Creek,  .1.2  miles  above.  A 
report  in  the  matter  was  submitted  to  you  July  6,  1899.  A  survey  of  the  reach  was 
made  from  September  28  to  October  10,  and  a  chart  forwarded  to  you  November  21. 
The  cost  of  this  work  was  $257.04. 

At  and  near  Napoleon,  Mo. — Your  letter  of  April  17,  1899,  above  referred  to,  con- 
tained instructions  in  regard  to  the  preliminary  examination  in  this  locality.  The 
examination  was  made  May  26,  1899,  and  a  report  submitted  to  you  July  6,  1899. 
A  survey  of  the  reach  was  made  from  September  10  to  25,  and  a  chart  forwarded  to 
you  November  16.    The  cost  of  this  work  was  1242.96. 

The  cost  of  survey  work  during  the  year,  not  including  the  examinations  and  sur- 
veys near  Huntsdale  and  Napoleon,  was  $1,478.22. 
Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox,  Dwmon  JSnaineer. 

Lieut.  Col.  Amos  Sticknby, 
Corps  of  Engineers  J  U,  S.  A., 

President  Missouri  River  Commission. 


LIBTT  of  EXHIBITB  FORMING   APPENDIX  TO  FORBGOTNO  BEPOBT. 

A. — Classified  statement  of  money  expenditures  during  the  fiscal  year. 

B. — ^Elements  of  work  and  cofi<t  in  detail  of  1,200  hnear  feet  revetment,  Randolph 
Bend. 

C. — Elements  of  work  and  cost  in  detail  of  restoration  Dike  2  A,  Little  Blue  Beadi. 

D. — Elements  of  work  and  cost  in  detail  of  460  linear  feet  of  revetment,  Little  Blue 
Reach. 

E. — Consolidated  bill  of  cost,  dike  construction,  Lexington  Reach. 

F. — Consolidated  bill  of  cost,  extension,  repair,  etc.,  Bankhead  6  O. 
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Local  Works  Bclow  Kansas  Cit  v,  M  o. 
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MISSOURI   KIVKR  COMMISSION. 


Plate  XIV. 


GLASGOW  REACH.  BANKHEAD  4  C  REMODELED.  LOOKING  DOWNSTREAM  FROM  BANK 
ABOVE  STRUCTURE.  PARTY  AT  WORK  WEAVING  MATTRESS  AND  DRIVING  PILES.  SEP- 
TEMBER  2.    1899.     STAGE,  5  3   FEET  ABOVE  S.  L  W. 


MISSOIRI  RIVER  COMMISSION. 


PLATE  XV. 


^■-ASGOW    REACH 


^^RVE  AN 
S  L  W. 


BANrvMtAU    4    C    REMODtLtU.      LOOKING     L*^'^ '?f.;;:j:""U.':  "^""     °^'2^2 
PARTY    WEAVING   MATTRESS.  TRACING   2-ROW  WORK  ON    1  000-FOOT 


CU°Rv|  AN^D^  D^f''^''^^   ''^^"^^'^^       ^'^"      SEPTEMBER  7     1899.     STAGE.  43    FEET  ABOVE 
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MISSOURI- RIVKR  COMMTSSION.  PLATE  XVI. 


GLASGOW   REACH.     BANKHEAD  4  C  REMODELED.     LOOKING   DOWNSTREAM  FROM  BANK 
ABOVE  STRUCTURE.     OCTOBER   14.   1899.     STAGE.   1.4  FEET  ABOVE  S.  L.  W. 

MISSOrRT  RIVER  COMMISSION.  PLATE  XVII. 


GLASGOW    REACH.      BANKHEAD  4  C   REMODELED       LOOKING   UPSTREAM    PROM    LUWtK 
RADIAL  DIKE.     OCTOBER   19.   1899. 
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MISSOURI  RIVER  COMMISSION.  PLATE  XVIII. 


LITTLE  BLUE   REACH.     BLUE   MILLS   ISLAND   REVETMENT.     LOOKING   DOWNSTREAM  FROM 
HEAD   OF   WORK.     LENGTH   OF   REVETMENT  460   LINEAR   FEET.     APRIL  3,    1900. 

MISSOIRI  RIVER  COMMISSION  PLATE  XIX. 


RANDOLPH     REACH       RANDOLPH     BEND     REVETMENT.      LOOKING   UPSTREAM    FROM    LOWER 
END    OF   WORK       LENGTH    1  200  FEET.     JUNE    18.    1900.     STAGE   11.3    FEET   ABOVE  S.LW 
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pE.H«-MiN  3END  REACH  PELICAN  BEND  REVETMtNI.  LUUMNCi  DOWNbTKtAM.  PARTY 
COMPLETING  PAVING  OF  A  »00-FOOT  SECTION  OF  UPPER  BANK  WORK.  NOVEMBER  18. 
1899.      STAGE.   1.3  FEET  ABOVE  S.   L.  W. 

\it««ni^RI   RIVER  COMMISSION.  PLATE  XXIII. 


LICAN  BEND  REACH.  PELICAN  btNU  KtVtTMENT.  LOOKINR  nrivA/MCTOEAM  FROM 
0\NT  ABOUT  550  FEET  BELOW  HEAD  OF  REVETMENT  PARTvfV^vK^^oK  WEAVING 
,ND   ANCHORING  MATTRESS.     SEPTEMBER   15.   1899.     STAGE     32s   pFP"^ ABOVE  S.   L.  W. 


5.    1899.     STAGE.^3  Js   FEET^^BOVe  S.   L.  W. 
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•-^•^    1  899.      STAGE.   3.25   FEET  ABOVE  S    L.  W. 

MISSOURI  RIVER  COMMISSION.  PLATE  XXV. 


.ELi«-Aiv  a&NO  RPArw  WINTER  HARBOp  ,  ^,,,  c  HELOW  iviu2>iv-:>  ht«wi.  rii_c.  r-itKS  iiv 
^^Fr%"  ,Di»<E  AND  i?ON^  SPUR  AT  hIaScIf^H  ArIoR  IN  FOREGROUND  JANUARY  7.  ,90' 
3TAC;"t,  0.8    FOOT   BELOW   S.   L.  W 
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G.-^^s^^Xic^l fitted  bill  of  cost,  extension,  repair,  etc.,  Bankhead  6  C. 
"B.':^^^^i.<iat^d  bill  of  cost,  extension,  repair,  etc.,  Bankhead  4  C. 
l.^*^'^*^^rK-t»  of  work  and  cost  in  detail  of  738  linear  feet  revetment,  Nigger  Bend, 
J  -A^iaacA\a.ated  bill  of  cost,  extension,  and  repair,  Bankhead  1  D. 
K.— 5iiV%\xx^xits  of  work  and  cost  in  detail  of  825  linear  feet  revetment,  near  Hants- 
dale. 

t..— lEAenx^j^-ts  of  work  and  cost  in  detail  of  8,748  linear  feet  revetment,  Pelican 
Send. 


Exhibit  A. 

C^OAsified  statement  of  money  expenditures  under  allotments  far  detached  works  bdow  Kansas 
CSiy,  Mo.,  during  fiscal  year  ending  June  SO,  1900, 


iafc»«-h«.  ^^Poiicliturc  on  account  of  construction  for 

TowSL^^^  uiiiterials 

tloia  .      ***'^^ce  whUo  direcUy  engaged  In  constrac- 


Total 

A  ii^lSi«^^tion  chanrea.  JefleraonC 


^  arSi^5L??*^*  ae'^ce.  Including  repairs,  watching, 


on  charges,  Jefferson  City,  office  and  field 

Total 
Qi^nd  total 


'^^abo*.  ^^Pendlture  on  account  of  construction  for 


At 
Randolph 
Bend,  Mo. 


17,768.41 
386.78 


8.139.19 

1,760.82 
i;966.66 


Above 
mouth  of 
Little  Blue 

River. 


f7,805.68 
1,014.58 


8, 820. 2C 

2,084.80 
1,422.72 


At 

Lexington, 
Mo. 


$5,086.86 
263.24 


6, 299. 60 


1,515.30 
949.30 


Above 
Glasgow. 


i6,834.28 
1,080.16 


7,914.48 


'labor  «V:i^*'""""re  oi 

tiooT.    **^'vlce  while  directly  engaged  In  constfuc- 


Total. 


^and*l^o5?ant  service.  Including  repairs,  watching, 

AdraUiii?^"^  from  place  to  place *' 

All  otY^i^^^^^^^eLTgeH,  Jefferson  City,  officeand  field 


Total 

Q^and  total . 


$3,629.07 


,J9.  07 


8,6*. 


1.622. 12 
979.79 


$1,180.M 


4,180.84 

1,137.82 
1,702.72 


U0.66 


$61,682.06 
6,281.33 


67,963.89 


10,780.61 
7,856.04 

401.49 
796.72 


$96,921.40 
9,025.06 


106,946.4s 

20,095.98 
17,014.68 

859.47 
1,800.22 


gibJ^t'S  ^'  «^°;  ^/  ^S?d  S^l'f '^^"5*^"'««-    ^  About  12  Pf,^Sofg?Sd^ti2SUp?^dltiSSr 
o  .auout  14  per  cent  of  firrand  total  expenditures,    d  About  1  per  <^^^  "*  g»"u  ww. 

ENG  1900 813 
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Exhibit  B. 

JSlementB  qfworh  and  cost  in  detaU  of  l^tOO  Ixmot  fed  of  revetment^  Randolph  Bend,  «m* 

stnuied  during  May,  1900. 


daasiflGation  and  extent. 


Got^in 
item. 


Total. 


Giadlng  bank,  1,200  linear  feet,  containing  8,211  cnblc  yards  of  earth: 


Supplies 

Labor  and  rabalfltence 


Total  cost  at  10.042  per  cubic  yard 

Constmctlon  and  anchorage  of  mattreaB,  1,207  linear  feet,  or  108,802  square 
feet: 

617.79  oordB  brush 

9j642  pounds  f-inch  strand.  .^ 

989  pounds  cable  clips 

820  linear  feet  pine  piUng  (deadmen) 

Labor  and  Bubeistenoe 


Total  cost  at  $0,029  per  square  foot 

llasting  mattress  and  bank,  8,176.88  cubic  yards: 

8,176.8iB  cubic  yards  stone 

Labor  and  subsistence 


Total  cost  at  91.257  per  cubic  yard     

Buildine  levee  near  heaa  of  revetment,  90  linear  feet  in  length,  containing 
298  cubic  yards  of  earth: 
Labor  and  subsistence 


Total  cost  at  90.26  per  cubic  yard , 

Towage,  moving  construction  parties,  their  plant,  materials  and  supplies. , 
All  other  items  mcidental  to  construction , 


Qrand  total  cost  at  96.70  per  linear  foot. . 


961.64 
209.  SI 


1,454.18 

621.91 

114.00 

17.50 

817.45 


2,635.70 
1,856.92 


73.13 


9260.% 


8,Q25.iK 


8,992.62 


73.13 
569.32 
125,22 


8,046.!!S 


Exhibit  G. 

Elements  of  work  and  cost  in  detail  of  restoration  of  Dike  f  Aj  Little  Blue  Reach,  during 
the  months  of  AuguA  and  September,  1899. 


Glaasiflcatlon  and  extent 


Quantity. 


Cost. 


Piling,  Cottonwood linear  feet. 

Lumber,  long-leaf  yellow  pine feetB.  M. 

Lumber,  Cottonwood do 

Stone cubic  yards., 

Brush  and  poles cords. 

|-inch  galvanized  strand,  mooring  and  lushing  fool  muitre&s pounds. 

|-inch  galvanised  strand,  bracing do 

Bolts,  spikes,  nails,  cable  clips , 

Labor  and  subsistence,  as  follows: 

Pile  driving 

Weaving  and  sinking 

Bracing 

Curtaimng 

Sapplies. . 


Steamboat  service:  Towing  eJl  supplies,  etc.,  construction  materials,  moving 

parties  and  their  plant 

▲n  other  items  incidental  to  construction 


Total  coat. 


10,806 

267 

25,120 

547 

482.5 

3,625 

3,653 


9755. :? 
b.fA 
298.lt 
492.^1 
875. 1* 
184.69 
221.37 
166.99 

896.06 
856.06 
477.12 
178.21 
68.18 

982J2 
372.62 


6,780.ra 
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Exhibit  D. 

JS!Umeni»of%Dorh  cmdoodin,  detaXLof4S0  IvMarfed  of  revetment  Blue  Mills  Iskmdj  conttrucUd 
during  August  ana  September ,  1899. 


daadflcation  and  extent 


Cost  in 
item. 


Total. 


Grading  bank,  660  linear  feet,  containing  1,680  cubic  yards  of  earth: 

Supplies 

Labor  and  subsistence 


Total  cost  at  10.0888  per  cubic  yard 

Construction  and  anchorage  of  mattress,  460  linear  feet,  or  4S,SU  square  feet: 

801  cords  brush 

8,820  pounds  f-inch  strand 

247  pounds  cable  clips 

Labor  and  subsistence 


Total  cost  at  fO.020  per  square  foot 

Ballasting  mattress  and  bank,  1,290  cubic  yards: 

1,200  cubic  yards  stone 

Labor  and  subsistence 


Total  cost  at  11.105  per  cubic  yard , 

Towaffe,  moving  construction  parties,  their  plant,  materials  and  supplies. , 
All  otner  items  Incidental  to  construction 


Grand  total  cost  at  16.828  per  linear  foot. . 


$20.18 
45.02 


520.85 

194.63 

8.69 

532.45 


1,077.88 
847.18 


165.15 


1,266.02 


1,425.06 
127.44 
266.56 


8,140.88 


Exhibit  E. 

Consolidated  bill  of  cost  of  dikes  Nos.  1,  iS,  5,  4i  Learington  Reachj  constructed  during 
November  and  December,  1899,  and  April,  1900, 


ClasBification. 


Dike  No.  1. 


Quan- 
tity. 


Cost 


Dike  No.  2. 


Quan- 
tity. 


(30Bt 


Dike  No.  8. 


Quan- 
tity. 


Cost 


Dike  No.  4. 


*§r  <^ 


Cottonwood  piling. linear  feet. . 

Cottonwood  lumber. feet  B.  M. 

Brush  and  poles cords. 

Stone tons.. 

l-lnch  strand pounds. . 

|-inch  strand do 

Bolts,  spikes,  nails,  and  cable 
clips pounds.. 

Labor  and  subsistence,  as  fol- 
lows: 

Pile  driving 

Bracing 

Weayiuff  and  sinking 

Curtaininsr , 

Supplies  and  fuel 

Steamboat  service,  towing  all 
supplies,  etc,  construction 
materials,  moving  parties 
and  their  plant 

All  other  items  incidental  to 
construction 


Total. 


1,902 

5,048 

92 

122 

668 

1,265 

1,274 


•93.10 
59.42 
170.85 
113.48 
54.03 
52.99 

55.22 


98.88 
135.09 
157.52 

16.85 
6.66 


101.84 

96.04 

1,209.42 


2,522 

7,892 
102.7 
179.6 
990 

1,892 

1,917 


1126.10 
81.06 
186.70 
167.00 
80.69 
79.28 

81.11 


144.78 
152.59 
271.22 
27.84 
13.06 


187.86 

127.26 

1,676.07 


1,240 

8,989 
60.9 
61.1 


848 
921 


162.00 
43.91 

111.84 
56.81 


48.62 
89.48 


74.07 
49.78 
118.88 
12.47 
4.40 


69.29 
58.76 
744.61 


1,912 
4,786 
81.9 

102.7 

769 
1,259 

1,260 


109.12 
62.10 

154.60 
95.49 
62.67 
49.64 

66.66 


92.84 
88.98 
180.16 
12.88 
7.89 


108.06 

90.75 

1,140.68 
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EzHiBrr  F. 

OoruoHdated  WB  of  cost  of  construction  and  repair  of  pQe-vxfrk  extension  and  lower  radid 
dike,  Bankhead  6  C,  WUhoites  Bend,  during  the  fiscal  year  ending  June  SO,  1900. 


Repairs  to  lower  radial  dike. 

CliaBiflcatlon. 

Pile-work  ex- 
tension con- 
struction. 

RepaiiBto 
pifcwork 
extension. 

Lower  radial 
dike  con- 
struction. 

66  linear  feet 
ofabattis. 

Restoratioc 
of77.61inett 
feet  of  lower 
radial  dike: 

Quan- 
tity. 

Cost 

Quan- 
tity. 

Cost 

*C- 

Cost 

Quan- 
tity. 

Cost 

Quan- 
tity. 

CoA 

Native  piling  and  pOBts, 
number ........ 

816 

26,476 
691.9 
664.4 

16,199 

6,011.6 

1818.96 
285.87 

2 

012 

H.O0 

10.18 
10.27 
17.13 
6.27 

2.62 
9.68 

52 

8,216 
60 
69 
657 

662 

$188.20 

86.02 
68.40 
128.60 
81.97 

25.21 
94.83 

25 

858 
10 
6.5 
488 

220.9 

11.60 

10.41 
10.70 
11.78 
27.77 

9.96 

14 
l.lfi2 

I29.X 

Cottonwood  lumber, 
feetB.M 

li.t 

Btone cubic  yards. . 

549. 66'        9. 6 

Brush  and  poles cords. . 

Qalvanixed  strand .  pounds. . 
Bolto,    spikes,    nails,    and 

cable  clipe pounds. . 

TAbor  and  subsistence,  as 

follows: 
Pile  driving 

1,288.30 
913.53 

229.91 

678.25 

1,244.05 

661.11 

839.41 

8 
126 

62.5 

4 

&r 

227.5 

10.3 

132.37 
81.60 
83.90 

Bracing'. 7i... 

ei.os 

4.80 

2lt.f> 

Curtaining  

^•^ 

Making  and  placing  fas- 
cines  

17.94 

Construction  of  abattis 

65.94 

Supplies  and  fuel 

61.68 

791.69 
638.60 

.67 

79.02 
88.49 

..•..^. 

8.47 

130.15 
96.18 

190 

Steamboat  service,  tow- 
ing all  supplies  etc., 
construction    materi- 
als,   moving    parties 
and  their  plant 

9.16 
22.58 

123.08 

All  other  items  incidental 
to  construction 

83  3 

^no.ii^T!.!f.'.!?.!. 

8,825.97 

262.10 

985.40 

109.79 

371.  a 

Exhibit  G. 

Oonsolidated  biU  of  cost  of  construction  and  repair  ofpHe-work  extension  and  lower  radii 
dikes,  building  nine  stone  dikes,  etc.,  Banktiead  6  C,  Wilhoites  Bend,  during  thefisca 
year  ending  June  SO,  1900, 


GUsBlflcation. 


Quantity.     Cost 


Pile-work  exten- 
sion construction. 


Quantity.     Cost 


Repairs  to  pile- 
work  extension. 


Quantity.     Cost 


Lower  radial  Dike 
A  construction. 


Native  piling  and  posts number. . 

Cottonwood  lumber feet  B.  M.. 

Stone cubic  yards.. 

Brush  and  poles cords.. 

Galvanized  strand pounds. . 

Bolts,  spikes,  nails,and  cable  clips.do 

Labor  and  subfiistence,  as  follows: 

Pile  driving 

Weaving  and  sinking 

Bracing 

Curtaining 

Making  and  placing  fascines 

Soppliee  and  fuel 

Steamboat  service,  towing  all  supplies, 
etc.  oonstruction  materials,  moving 

partiee  and  their  plant 

All  otheritems  incidental  to  oonttruction 


28,736 
609.2 
692.5 
16,927 
6,945 


Total,  aggregating  tli416.78.. 


81,008.51 
280.12 
676.55 
1,297.94 
957.61 
254.87 

669.86 

1,195.41 

477.20 

466.06 


67.89 


1,184.22 
'715.96 


87 
6,988 
130.6 

99.4 
1,395 
2,012 


«120.64 
84.58 
148.02 
67.26 
80.21 
86.47 

88.26 


9,191.19 


202.69 

70.75 

246.88 

6.76 


420.66 
818.46 


46 
8,096 
102.2 

70.4 
963 
688 


1,904.97 


1115.4 

87.1- 
120.  t. 
ISO.-/ 
63.  < 
28.* 

T9.12 
12S.7. 

72.  H 
69* 


6.» 


187.01 

8a« 


1,0I&« 
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Cmn^olidated  hUL  of  cost  of  corutrtuHon  and  repair  of  jnZe-wori  extension  and  lower  radial 
diiea,  building  nine  stone  dikes,  etc.,  Bankhead  6  &,  WUhoUes  Bend,  etc, — Contmaed. 


ClaaaificaUon. 

Lower  radial 

DikeB 
construction. 

Building  nine 
stone  dikes 
acrorabeim. 

Restoring 
upper  cone. 

Building 

reinforce 

levee. 

Quan- 
tity. 

Cost 

Quan- 
Uty. 

Cost. 

Quan- 
tity. 

Cost 

Quan- 
tity. 

Cost 

Native  piling  and  posts number. . 

emotion  wood  lumber feet  B.  M . . 

87 

8,968 
46.4 
66.6 

1,825 

1,098.8 

$83.09 
48.85 
58.94 

121.23 
76.  IS 
51.86 

68.06 
77.50 
116.44 
19.00 
67.96 

S  ton  e cubic  yards . . 

612.4 

8602.08 

81.1 

895.32 

Brush  and  poles cords.. 

Oalvanlzed  strand pounds. . 

Bolts,  spikes,  nail8,and  cable  cllps.do .... 

1 

Labor  and  subsistence,  as  follows: 

Pile  driving 

Weavinir  and  sinlclnfT 

Bracing 

Curtaining. 

Making  and  placing  fascines 

Building  stone  dikes 

175.68 

Restoring  upper  cone 

85.71 

Building  levee 

$68.94 

Supplies  ana  fuel " 

6.20 

180.60 
136.87 

Steamboat  service,  towing  all  supplies, 
etc..  construction  materials,  moving 
parties  and  their  plant 

110.00 

18.38 

Axi  otherltems  incidental  to  construction 

V.'.'.'.'.V. 

*"■ 

Total,  ararrcffatinff  S14.415.78 

1,094.68 

887.71 

199.36 

68.94 

Exhibit  H. 

Consolidated  hiU  of  cost  of  construction  and  repair  ofpHe^work  extension  and  lower  radial 
dike,  Bankhead  4  C,  WilhoUes  Bend,  during  the  fiscal  year  ending  June  SO,  1900, 


ClasBlfication. 

Pile-work 

extension 

construction. 

Beinfbice- 
ment  and  re- 
pairs of  pile- 
work  exten- 
sion. 

Lever  radial 

dike 
construction. 

Repairs  to 
lower  radial 
dike,<0  linear 
feetofabatds. 

^T 

Cost 

X"" 

Cost 

Quan- 
tity. 

Cost 

X!- 

Cost 

Native  pll ing  and  posts number. . 

Cottonwood  lumber feet  B.  M . . 

Stone  (recovered,  no  cost)  .cubic  yards. . 
Stone do 

282 
10,868 

886 

837.9 

512 
13,596 

4,714.4 

$518.06 
148.66 

45 

2,448 
48.3 

$82.65 
33.48 

15 
192 

$0.90 

576 

$7.03 

2.84 

800.72 
961.28 
766.65 

177.08 

411.82 

1.302.31 

410.10 

193.67 

8 

4 
438 

169 

10.70 

45.8 

426 

472 

86.00 
24.00 

17.64 

65.76 
119.63 
102.40 

35.40 

8.57 

f-inch  galvanised  strand pounds. . 

pounds 

815 
223 

46.86 
6.76 

23.78 
6  82 

Labor  and  subsistence,  as  follows: 

Pile  driving 

Weaving  and  sinking 

Bracing 

60.18 

Curtaining 

Constructing  abattis 

36.66 

Supplies  and  fuel 

88.06 

610.58 
460.58 

5.41 

81.45 
67.98 

Steamboat  service,  towing  all  supplies, 
etc.,  constraction  materials,  moving 
parties  and  their  plant 

24.18 

All  other  items  incidental  to  construc- 
tion   

8.49 

52.91 

Totals,  npcrrcpa  ting  $7, 212. 32 

6,194.54 

129.82 

721.75 

166.71 
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Exhibit  I. 

Elements  of  work  and  cast  in  detail  of7S8  linear  feet  of  revetment  in  Nigger  Bend  during  the 
fiscal  year  ending  June  SO,  1900. 


Clawiflcatlon  and  extent 


Cost  In 
item. 


Total. 


Procuring  2,006.7  cubic  yards  of  stone: 

Quarry  priyilege 

Explodyee 

Labor 


Total  C08t  at  10.6457  per  cubic  yard. 
Procuring  396.1  cords  of  brush: 

Stumpage 

Towage 

Subsistence 

Labor 


Total  cost  at  $1.78+ per  cord 

Grading  bank,  750  linear  feet,  containing  32,075  cubic  yards  of  earth: 

Supplies 

Subsistence 

Labor 


Total  coat,  at  10.0361  per  cubic  yard 

Oonstruction  and  anchorage  of  mattreea,  738  linear  feet,  or  66,992  square  feet: 

{-inch  strand.  6,194  pounds 

Cable  clips,  360 

Pine  piling  (dead  men)  180  linear  feet 

Subidstence 

Labor 


Total  cost  at  $0.0127  per  sq nare  foot 

Ballasting  mattress  and  bank,  2,006.7  cubic  yards  of  stone: 

Subsistence 

Labor 


Total  cost  at  $0.2836  per  cubic  yard  . . . 
All  other  items  incidental  to  construction  . 


Grand  total  cost  of  738  linear  feet  of  revetment  at  $4.94+  per  linear  foot. 


$86.50 

93.86 

1,115.55 


89.61 

18.20 

6.00 

&12.69 


16.90 
14.01 
85.06 


374.12 
18.00 
4.50 
9.38 

446.04 


6.88 


$1,295.91 


fO6.G0 


115.97 


852.04 


569.16 
106.77 


3,646.35 


Exhibit  J. 

Oonsolidated  biU  of  cost  of  pHe-^worh  externum  and  repair  bankhead  1 D,  Rocheport  Reach, 
during  the  fiscal  year  ending  June  SOj  1900, 


Classification. 


Pile-work  extension. 


Quantity.        Cost. 


Repairs. 


Quantity.        Cost. 


Cottonwood  piling linear  feet.. 

Yellow-pine  lumber feet  B.M.. 

Cottonwood  lumber do — 

Stone cubic  yards.. 

Brush  and  poles cords.. 

Galvanised  strand pounds.. 

Bolts,  spikes,  nails,  and  cable  clips do — 

Labor  as  follows: 

Pile  driving 

Weaving  and  sinking 

Bracing 

Curtaining 

Constructing  fascine  spurs 

Supplies  and  fuel 

Steamboat  service,  towing  all  supplies,  etc.,  construc- 
tion materials,  moving  parties  and  their  plant 

All  other  items  Incidental  to  construction 


$127.84 
85.20 


183 

111.1 
3,111 
1,673 


Total  aggregating  $2,476.80. 


187.04 

234.64 

91.35 

82.45 

161.96 
414.74 
196.07 
11L21 


15.75 


365.58 
13L26 


2,054.58 


620 


2,231 

12 

15 

880 

815 


$30.60 


25.66 
U.76 
28.56 
48.84 
80.58 

49.83 


77.81 
16.25 
53.66 
7.60 


41.88 


422.27 
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Exhibit  K. 


4999 


Elements  of  work  and  cost  in  detail  of  896  linear  feet  of  revetment  at  HuntsdcUej  Mb. ,  during 
the  fiscal  year  ending  June  SO,  1900, 


Clafisiflcation  and  extent. 


Cost  in 
item. 


Total. 


Grading  bank,  861  linear  feet,  containing  2,744  cul  !c  yards  of  earth: 
Sup  " 
Lab 


Suppliea  . 
abor 


Total  coet  at  fO.065  per  cnbio  yard , 

Construction  and  anchorage  of  mattresB,  825  linear  feet  or  73,051  square  feet: 

Brush.  853.2  cords , 

Strand,  three-eighths-inch,  6,798  pounds , 

Cable  clips,  880 

Pine  piling  (dead  men),  220  linear  feet , 

Labor,  weaving 


Total  cost  at  80.0216  per  square  foot 

Ballasting  mattress  and  bank,  2,070  cubic  yards  stone: 

Stone,  2,070  cubic  yards 

Labor 


Total  coet  at  $1,085  per  cubic  yard . . . , 
All  other  items  incidental  to  construction., 


Grand  total  cost  of  825  linear  feet  of  revetment  at  84.96  per  linear  foot. 


829.44 
149.04 


569.25 

486.35 

19.00 

12.25 

547.26 


1,482.08 
814.53 


1178.48 


1,584.U 


2,246.56 


4,092.54 


Exhibit  L. 

Elements  of  work  and  cost  in  detail  of  8^74S  linear  feet  of  revetment  in  Pelican  Bend  during 
the  fiscal  year  ending  June  SO,  1900. 


dassiflcation  and  extent 


Cost  in 
item. 


Total. 


Grading  bank  (hydraulics)  8,550  linear  feet,  containing  60,452  cubic  yards  of 
earth: 

Supplies 

Subsistence 

Labor 


Total  coet  at  80. 0409  per  cubic  yard , 

Grading  bank  (slips  and  scrapers)  ,250  linear  feet,  containing  1,815  cubic  yards 
of  earth: 

Subsistence , 

Labor 


Total  cost  at  80.1804  per  cubic  yard 

Construction  and  anchorage  of  mattress,  8,975  linear  feet  or  779.7a5  square  feet: 

Brush,  4,835.63  cords 

|-inch  stra'nd,  72,144  pounds 

Cable  clips,  4.540 

Pine  piling  (dead  men)  2,240  linear  feet 

Subsistence 

Labor,  weaving 


Total  cost  at  80.0261  per  square  foot 

Ballasting  mattre.ss  and  bank,  19,780  cubic  yards  of  stone: 

Stone,  19,786  cubic  yanls 

Subsistence 

Labor 


Total  cost  at  81.2723  per  cubic  yard. 
Spawling,  2,918  cubic  yards  of  stone: 

Stone,  2,918  cubic  yards 

Subsistence 

Labor 


Total  cost  at  $1.2784  per  cubic  yard . . 
All  other  items  incidental  to  construction. 


<>rand  total  cost  of  8,748  linear  feet  of  revetment  at  $6.10  per  linear  foot. 


$391.62 

500.08 

1,585.98 


29.44 
207.35 


9,626.88 
3,896.72 
227.00 
352.82 
1,876.42 
4,420.81 


18,832.81 
1,80-1.95 
4,536.87 


2, 777. 85 
265.86 
687.27 


«$2.477.68 


236.79 


20,899.60 


25,174.18 


3,730.48 
1,868.84 


I 


58,887.47 
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Appendix  F. 

AHKUAL  BKPOBT  ON  TBM  06AOB  BIYEB,  BT  MB.  F.  B.  MAIVIBT,  AflBiaTAlfT  KNGIMSSR. 

MI88OUBI  RiTEB  GOMlflBBION, 

St.  LouiSj  Mo.,  June  gO,  1900. 
Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operations  pertainiog 
to  the  improvement  of  the  Osace  River  for  the  fiscal  year  ending  June  30,  1900: 

For  nearly  ten  vears  the  work  on  the  Osage  River,  with  the  exception  of  snagging, 
has  been  confinea  to  the  construction  of  Lock  and  Dam  No.  1  at  Brenneckes  Shoal- 
As  this  work  is  now  nearing  completion,  it  may  be  well  to  review  tiie  history  of 
the  works  on  this  river,  with  especial  reference  to  a  discussion  of  the  results  obtained, 
which  may  tend  to  determine  tne  policv  in  regard  to  future  methods  of  improvement. 
The  General  Government  assumed  cnaive  of  the  improvement  of  this  nver  in  1871 
and  the  first  efforts  were  expended  in  dredging  channels  through  the  shoals.  1^ 
became  very  evident,  after  the  first  year's  work,  that  the  results  of  dredging  could  be 
of  only  the  most  temporary  nature  except  in  connection  with  dams  for  contracting 
and  controlling  the  fiow,  and,  though  a  small  amount  of  it  was  done  at  various  times 
up  to  as  late  as  1880,  the  results  were  unsatisfactory  and  of  no  permanent  v^tie. 
Contracting  and  controlling  works  were  begim  in  1873,  and  it  is  to  this  feature  thit 
attention  is  e8(>ecially  invited. 

Contraction  works  on  this  river  and  on  the  Gasconade  are  not,  as  is  asoally  the 
cai*e  on  other  rivers,  for  the  purpose  of  increasing  the  depth  over  the  shoals  by 
inducing  a  scour,  as  this  action  would  if  carried  to  a  sufiScient  extent  result  only  in 
lowerino:  the  surface  of  the  pool  above  the  shoal  under  treatment  and  l^us  increase 
the  total  fall  in  the  next  shoal  above.  They  are  rather  for  the  purpose  of  confining 
the  water  to  such  a  width  as  will,  with  the  available  discharge,  give  a  depth  requisite 
for  navigation  purposes.  At  the  same  time  by  the  use  of  longitudinal  training  w^alli 
the  narrow  channel  is  maintained  over  the  shoals  for  a  length  suflScient  to  distribute 
the  total  fall  into  such  a  distance  and  slope  that  the  resulting  velocity  will  not  b 
great  enough  to  seriously  impede  navigation,  or  be  destructive  in  its  effects  on  th 
adjacent  bsmks  or  constructive  works. 

Some  scour  may  take  place,  and  this  has  in  some  instances  been  augmented  an 
hastened  by  dredging,  but  merely  to  straighten  the  channel  and  assist  it  in  confonr 
ing  to  the  position  fixed  by  the  training  walls. 

It  is  true  that  in  some  cases  considerable  scour  has  taken  place  and  the  maten 
of  the  bottom  has  simply  been  transferred  to  a  point  just  below  the  training  wal 
and  formed  another  bar  almost,  if  not  quite,  as  obstructive  as  the  origiual  one.  TV 
fact  has  been  offered  in  evidence  in  criticism  of  this  method  of  improveioent,  not  or 
on  this  river  but  on  others.  The  explanation  and  remedy  seem  to  me  simple — i. 
the  training  walls  have  not  been  built  long  enough.  They  should  he  buiU^  to  a  leng 
as  mentioned  above,  such  as  will  give  a  resulting  velocity  less  than  tha^t  required 
moving  the  material  of  the  bottom.  Inasmuch  as  the  material  composing  the  b 
of  the  Osage  and  Gasconade  rivers  is  not  readily  moved  under  the  SLctJon  of  the  c 
rent,  the  length  required  will  not  be  excessive. 

These  statements  are  made  after  a  careful  examination  of  the  history^  of  the  co 
struction  and  repair  of  the  dams  built  on  the  Os»age  River  and  an  examination  of  mai 
made  at  or  before  the  time  of  construction  and  of  surveys  of  shoals  made  in  1895 
Since  1873  contraction  works  have  been  built  at  the  following  shoals: 

Shipley's,  9  miles  above  the  mouth  of  the  river. 

Bolton's,  17i  miles  above  the  mouth  of  the  river, 

Burd's,  22  miles  above  the  mouth  of  the  river. 

Round  Bottom,  26J  miles  above  the  mouth  of  the  river. 

Dixon's,  28J  miles  above  the  mouth  of  the  river. 

Moore's  Flat,  40  miles  above  the  mouth  of  the  river. 

Hoskin's,  43|  miles  above  the  mouth  of  the  river. 

Kirkman's,  47f  miles  above  the  mouth  ol  the  river. 

Berry's,  51  i  miles  above  the  mouth  of  the  river. 
These  were  all  built  between  1873  and  1881  and  no  repairs  ha>ve  heen  made 
them  since  the  latter  date,  except  at  Hoskin's,  which  was  repaired  and  extended 
1888  and  1892.  Surveys  were  made  of  all  these  shoals  except  the  first  two  in  IP 
The  resulting  maps  show  the  condition  of  the  dams  and  the  channel  after  a  lanac 
from  fifteen  to  twenty-three  years  from  the  time  they  were  built.  An  exami^ 
of  these  maps  and  a  personal  examination  of  the  shoals  in  1897  show^  r»m«>.v< 
results  as  to  stability  and  results  obtained.  ^mam 

With  one  exception  only  the  dams  are  practically  intact  and  show  alit^ht  1/  a«i 
dleterioration.    They  have  done  and  continue  to  do  the  work  expected  of  th 
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have  brought  about  and  maintained  the  condition  required— i.  e.,  the  contraction  and 
maintenance  of  a  channel  of  a  width  necessary  to  give  the  re(iuired  depth. 

The  exception  noted  is  at  Kirkman'e,  where  the  dam  was  improperly  located,  and 
in  consequence  the  chute  has  filled  up,  the  dam  broken,  and  has  been  partly  removed 
by  steamooatmen.  This  point  is  at  present  the  worst  obstruction  between  the  lock 
and  Tuscumbia,  65  miles  aooye  the  mouth.  Even  in  this  case  it  is  probable  iJbai  the 
dam  could  be  reconstructed  at  a  cost  not  to  exceed  $2,000. 

To  illustrate  the  above  remarks,  sketches  aro  submitted  herowith  showing  the  con- 
ditions at  Burd's,  Round  Bottom,  and  Dixon's  shoals  as  shown  by  surveys  made  in 

1872,  before  the  dams  were  built  The  dams  are  located  on  these  sketches  from  rec- 
ords made  at  the  time  they  were  built     (Pis.  I  and  II. ) 

There  are  also  sketches  of  the  same  shoals  made  from  the  surve3rs  of  1895,  showing 
the  dams  as  found  at  that  time,  also  the  condition  of  the  shoals.  These  three  shoals 
are  selected  as  examples  because  they  are  the  oldest  dams  built  with  the  exception  of 
the  one  at  Shipley's,  and  as  that  will  be  submeiged  by  the  construction  of  Lock  and 
Dam  No.  1  it  has  not  been  considered. 

At  Burd's  2,640  feet  of  training  dam  and  440  feet  of  cross  dam  were  built  in  1873, 
all  on  the  right  side  of  the  channel.  This  was  repaired  by  the  use  of  800  yards  oi 
rock  in  1874.  In  1879  and  1880,  195  feet  of  cross  wall  and  950  feet  of  traimng  wall 
were  built  on  the  left  side  of  the  channel,  and  since  that  time  no  repairs  have  been 
made.  The  sketches  show  an  increase  in  the  ruling  depth  of  a  little  over  1  foot  and 
no  shoaling  in  the  channel  below  the  dam. 

At  Round  Bottom  1,200  feet  of  training  dam  and  480  feet  of  cross  dam  were  built  in 

1873,  and  I  have  found  no  records  of  any  repairs  having  been  made  to  it.  The  survey 
of  1895  shows  the  dam  intact  as  to  position  and  length,  though  the  lower  end  has 
either  been  d^raded  somewhat  or  has  settled.  The  ruling  depth  has  been  increased 
by  1.5  feet,  witn  no  sign  of  shoaling  below  the  dam. 

At  Dixon's  583  feet  of  cross  dam  and  2,003  feet  of  training  dam  were  built  in  1873, 
and,  with  the  exception  of  a  break  60  feet  long  in  the  cross  dam  repaired  in  1878,  it 
has  had  no  repairs  or  extensions.  The  ruling  depth  has  been  increased  by  1.5  feet. 
The  dam  is  intact,  though  the  cross  dam  has  been  degraded  somewhat,  and  there  is 
not  the  slightest  indication  of  any  shoaline  below  the  dam. 

These  sketches  also  show  the  stability  of  the  stream  and  its  banks. 

Results  atMoore's  Flat,  Hoskin's,  and  Berry's  show  equally  as  favorably,  though  the 
dams  are  of  more  recent  construction,  and,  in  the  case  of  Moores  flat,  have  received 
more  repairs. 

A  consideration  of  the  above  facts  would  seem  to  warrant  the  assertion  that  a 
radical  and  permanent  improvement  of  the  Osage  River  is  possible  at  a  cost  insignifi- 
cant when  compared  witn  the  cost  of  canalization,  and  well  within  the  limit  war- 
ranted by  the  commerce  and  the  needs  of  the  country  through  which  the  stream  flows. 

In  addition  to  the  above-mentioned  works  the  work  of  removing  snags,  logs,  stumps, 
and  other  obstructions  from  the  channel  and  cutting  overhanging  trees  from  the  bank 
has  been  carried  on  at  various  times  since  the  inception  of  the  work.  The  latest  snag- 
ging was  done  in  1895.  More  or  less  of  this  work  will  always  have  to  be  done,  though 
the  amount  required  will  probably  not  exceed  |2,500  per  annum. 

OONBTRUCnON  OF  LOCK  AMD  DAH  NO.  1. 

A  historv,  description,  and  discussion  of  this  structure  is  given  in  the  report  of  the 
Chief  of  Engineers  for  1897,  page  3947,  and  a  re,port  of  its  partial  construction  in 
the  report  of  same  for  1898.  page  3541.  Owing  to  lack  of  funds  no  work  had  been 
done  from  the  suspension  of  operations  in  1897  up  to  the  spring  of  1899.  The  river 
and  harbor  act  of  March  3, 1899,  having  contained  a  provision  for  completing  the 
work,  a  contract  had  been  entered  into  with  Pollard  &  Wallace,  May  16,  1899.  The 
wo  I  k  contemplated  in  the  contract  was  the  completion  of  the  lock  walls,  constructing 
the  gates,  filling  behind  the  land  wall,  dredging  above  and  below  the  lock,  paving  the 
adjacent  slopes,  and  constructing  the  dam.  Tne  latter  is  a  concrete,  iron,  and  wood 
structure,  resting  on  a  pile  founaation.  It  is  840  feet  lon^  between  the  lock  wall  and 
the  abutment  and  is  lo  feet  high.  It  is  divided  by  nine  piers,  each  10  feet  thick,  into 
ten  sections,  each  75  feet  in  length.  The  lower  9  feet  of  its  neight  is  stationary  and 
of  concrete,  with  the  usual  timber  apron  below  it  The  upper  7  feet  is  movable  and 
of  the  type  known  as  the  ''Chittenaen  drum  weir."  The  valves  for  controlling  the 
ingress  and  egress  of  water  to  the  chamber  under  the  weir  are  situated  in  the  piers. 
These  valves  are  moved  by  hydraulic  engines,  which  are  in  turn  actuated  through 
small  pipes  buried  in  the  concrete  by  a  small  pump  on  shore. 

Two  drawings  are  submitted  herewith  showing  the  details  of  constnictioii  of  the 
lock  and  dam.     (Plfl.  HI  and  IV . ) 
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It  was  propoeed  to  do  the  following  work  by  hired  labor  and  the  porchaBe  of 
material  in  open  market:  Construct  the  miter  sills  and  the  maneuvering  ^^earforthe 
lock  gates,  install  the  filling  valves  with  necessary  manipulating  gear,  provide  certain 
appliances  for  preventing  leakage  through  the  dam,  and  to  construct  all  the  necessary 
machinery  required  for  the  operation  of  the  dam. 

At  the  beginning  of  the  year  the  contractors  were  engaged  in  accumulating  and 
preparing  the  plant  for  active  operations,  and  had  let  subcontracts  for  a  lai^  pant  of 
the  material  required.  The  river  was  at  that  time  too  high  to  permit  any  work 
being  done  in  the  channel. 

Excavation  for  the  abutment  at  the  south  end  had  been  commenced  with  a  small 
force.  This  excavation,  which  is  in  solid  rock,  was  pushed  and  the  force  increased 
as  rapidly  as  the  river  fell. 

It  IS  impracticable  to  prosecute  any  work  in  the  channel  of  the  river  at  a  stage 
above  110  feet,  and  this  tact  is  recogmzed  in  the  contract.  The  river  remained  above 
this  stage  till  August  20,  and  on  the  following  day  the  pumps  were  started,  drawint 
the  water  from  the  cofferdam  surrounding  the  lock,  and  from  this  time  forward  aU 
diligence  was  used  by  the  contractors  in  pushing  the  work.  They  very  promptly 
procured  all  the  plant  required  for  a  rapid  prosecution  of  the  work,  mcluding  ft 
cable  way,  with  a  span  of  about  1,000  feet,  extending  alon^  the  axis  of  the  dam  and 
across  the  head  of  the  lock,  and  procured  the  material  required  as  rapidly  as  possible 

They  were  greatly  hampered,  especially  through  the  months  oi  September  and 
October,  by  their  inability  to  procure  the  necessary  labor,  and  owing  to  this  scarcity 
the  quality  as  a  whole  was  very  poor.  Work  was  prosecuted  night  and  day,  thougt 
at  no  time  was  it  possible  to  keep  the  night  force  up  to  the  number  desired. 

On  pumping  out  the  cofferdam  it  was  found  that  a  very  large  amount  of  sediment 
had  been  deposited  therein  since  the  suspension  of  operations  in  1897.  This  mud 
was  15  feet  deep  around  the  pumps,  which  had  been  left  in  position,  and  was  some- 
thing over  10  feet  in  depth  over  tne  lock  floor  at  the  lower  end  and  about  4  feet  deep 
just  below  the  breast  wall. 

Cross  sections,  made  after  the  water  was  pumped  out,  show  that  6,000  cubic  yards 
of  sediment  were  removed.  Its  removal  was  completed  September  10,  a  force  having 
been  employed  day  and  night.  It  was  all  removed  through  the  pumps  aiter  having 
been  stirred  up  and  moved  to  them  by  means  of  water  jets  and  scrapers  operated  by 
manual  labor. 

Immediately  after  the  lock  floor  had  been  cleaned  the  erection  of  the  forming  and 
the  placing  of  concrete  for  the  lower  half  of  the  river  wall  was  b^un.  The  methods 
employed  and  the  proportions  of  materials  used  in  the  construction  of  this  wall  were 
the  same  as  described  m  my  annual  report  of  1898. 

The  lock  wall  and  upper  miter-sill  wall  were  completed  on  October  5.  In  the 
meantime  the  preparation  of  the  foundations  for  the  dam  had  been  proceeding  as 
rapidly  as  the  available  labor  would  permit 

SXCAVATION. 

The  floor  under  the  dam  is  at  elevation  99.4,  the  elevation  of  the  water  surface 
during  the  season  was  from  104  to  105,  and  the  bottom  of  the  river  at  the  lowest 
X>oint  was  about  100. 

The  only  cofferdam  reouired  was  a  simple  earth  embankment  made  from  the  exca- 
vated material  at  the  enas.  On  the  north  side  of  the  river  the  cofferdam  was  made 
to  inclose  sections  1,  2,  and  3  (numbering  from  the  north  or  lock  end  of  ttie  dam), 
and  piers  1,  2,  and  3.  This  area  was  allowed  to  drain  into  the  coffer  surrounding  the 
lock  and  the  water  removed  by  the  pumps  used  in  draining  t^e  latter. 

On  the  south  side  of  the  river  sections  7,  8,  9,  and  10,  with  piers  6,  7,  8,  and  9  and 
the  abutment,  were  inclosed.  This  inclosure  was  drained  by  a  6-inch  centrifugal 
pump.  These  inclosures  left  a  passage  between  them  about  200  feet  in  width,  throagh 
whicn  the  river  was  allowed  to  flow,  and  no  work  was  done  in  this  space  during  t^e 
season.    The  excavation  was  all  done  by  hand  and  removed  in  wheelbflorows. 

PILB  DBIVINa. 

After  the  excavation  was  completed  piles  for  the  foundation  were  driven.  A  line 
of  tripple  lap-sheet  piles,  made  of  three  pieces  of  yellow  pine  3  by  10  inches,  extends 
from  tne  bank  on  the  north  side  of  the  rtver  and  about  20  feet  bevond  the  end  of  the 
wing  wall,  across  the  head  of  the  lock  and  along  the  outside  of  tne  river  waJl  to  the 
upper  line  of  the  dam,  thence  across  the  river  under  the  upper  toe  of  the  dam. 
These  piles  have  a  penetration  of  about  18. 5  feet  below  cut-off.  Tne  lemiaining  piles  in 
the  foundation  are  of  oak  and  driven  about  5  feet  apart^  with  a  penetration  of  aboat 
lo  zeet* 
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Th 
^^er  ^^^4.^^^^  sections  1,  2,  and  3  were  driven  with  a  drop  hammer.    Those 
*^^  th«  «x?  Y^®^  sections  were  driven  with  a  No.  1  Crani  steam  hanmier.     Section  10 

^iirr^     ^^^®^*  '^  on  solid  rock. 

The  Sii^^  paid  for  per  foot  under  the  cut-off. 
oait      ^^^  ^^  capped  with  10  by  10  inch  yellow  pine  and  floored  over  with  3-inch 

Tk 
^^  thia^^^^'^*®  stationary  dam  and  the  steel  frames  supporting  the  weir  are  placed 
iace  ia  ^J^S^'    ^^^  ^^^*°^ ^  ^  ^®®*  ^SK  ^^-^  '®®*  wi<l®  ^^  ^^e  bottom;  the  downstream 
^^e  ^a^  1-^  ^®  ^^  height  and  forms  one  side  of  the  passage  through  which 

^«d  tVift^  reaches  the  weir  chamber;  the  upstream  face  has  a  vertical  height  of  4  feet 

A  t^t*  ^i^?^  downstream  till  a  top  width  of  2  feet  is  reached. 
*'**"^  of  the  steel  work  is  buried  m  the  concrete. 

STBEL  FRAMES. 

^8u^^  ^'^'Qee  forming  the  weir,  its  supports,  and  the  weir  chamber  are  made  of  the 
of  thV^?^°^.®''?'al  shapes  of  structural  steel  and  are  riveted  together.  This  portion 
Pqj.R^  **am  is  intended  to  be  entirely  self-sustaining,  and  it  depends  on  the  concrete 
&aoH  ^  only  for  its  weight  in  preventing  overturning  of  the  structure  as  a  whole. 
^*^^meniber  was  designed  and  proi>ortioned  to  resist  the  strains  to  be  brought  on 
j*QCl  has  been  built  in  accordance  with  modem  practice  in  structural  work.  Each 
iWir^^J?"^^  a°  independent  member,  joined  to  the  adjacent  ones  only  by  the  sheet- 
ing which  covers  the  whole. 

mi^*^JJ  steel  work  was  manufactured  by  the  Kenwood  Bridge  CJompany,  of  Chicago. 
*^^  aownstream  leg  of  the  A  frame  carries  a  bulkhead,  which,  with  the  face  of  the 
S^^^'  forms  a  passage  for  the  water  to  the  weir  chamber  from  the  inlets  in  the  piers. 
JJ^  order  that  the  pressure  of  the  water  may  be  uniformly  distributed  Imder  the  weir 
*or  Its  whole  length,  the  connection  between  this  passage  and  the  weir  chamber  is 
™aae  through  a  narrow  slit  extending  the  whole  length  of  the  latter  and  having  an 
^''^about  the  same  as  the  inlet  passages  in  the  piers. 

,  ^  "6  stationary  portion  of  the  dam,  the  apron,  the  weir  chamber,  and  the  piers  of 
^nat  part  of  the  work  which  was  inclosed  as  mentioned  above  was  completed  about 
f'ecember  5,  and  as  it  wasnot  thought  advisable  to  attempt  to  close  the  remaining  space 
^  the  river  at  that  time  of  the  year  work  was  suspended  on  the  9th  for  the  season. 

The  weir  frames  were  hung  in  position  and  their  top  surface  covered  to  prevent  the 
accumulation  of  sediment  in  the  weir  chamber  during  the  high-water  season. 

The  work  accomplished  by  contract  during  the  season  includes  the  completion  of 
the  lock  walls  and  gates,  the  removal  of  the  cofferdam  surrounding  the  lock,  paving 
the  slopes  above  and  below  the  lock  to  an  elevation  of  about  113,  the  construction  of 
seven  sections  of  the  stationary  portions  of  the  dam,  with  the  apron  and  hanging  the 
weir  frames  in  position,  seven  piers,  and  the  abutment.  The  amount  and  cost  of 
each  class-  of  woik  is  given  in  the  table  attached. 

During  the  season  the  following  was  accomplished  by  hired  labor  and  the  pur- 
chase of  material  in  open  market:  Filling  valves  placed  in  position  in  upper  miter- 
sill  wall,  miter  sills  constructed  in  position,  gate  anchorages  placed,  controlling 
valves  for  dam  constructed  and  hung  m  the  completed  piers  and  the  abutment,  and 
the  hydraulic  engines  procured. 

There  remains  yet  to  be  done  to  complete  the  structure  the  erection  of  three  sec- 
tions of  dam  and  two  piers  complete,  the  sheathing  of  all  the  weir  frames,  the  instal- 
lation of  the  manipulating  machinery,  the  construction  of  the  operating  machinery 
for  the  gates  and  the  filling  valves,  filling  behind  the  lock  wall,  and  probably  some 
dredging  below  the  lock.  .   •     xi. 

The  amount  of  work  under  the  various  items  of  the  contract,  m  the  completed 
work  and  the  work  yet  to  do,  vary  somewhat  from  the  estimated  amount  as  given 
in  the  specifications  and  invitations  for  proposals,  and  especially  in  the  amount  of 
excavation.  Giving  this  fact  for  a  basis,  the  contractors  have  applied  for  a  terminar 
tion  of  their  contract,  and,  after  considerable  discussion  and  the  rejection  of  numerous 
claims,  an  agreement  has  been  reached  with  them  that  contemplates  the  termination 
of  their  contract.  They  are  to  be  paid  for  the  full  amount  of  work  completed  and 
accepted  at  contract  prices,  material  on  hand  and  required  in  the  completion  of  the 
work  will  be  purchased  of  them  at  market  prices,  and  the  Government  is  to  have 
the  use  of  their  plant  for  completing  the  work,  for  the  use  of  which  they  are  to  be 
paid  $2,500.  The  contractors  are  to  retain  their  ownership  in  the  plant  and  remove 
it  on  the  completion  of  the  work.  . 

Notice  of  the  final  approval  of  this  agreement  and  termination  of  the  contract  was 
received  on  June  12,  and  arrangements  have  been  instituted  for  the  completion  of 
the  work  by  hii^  labor. 
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Infonnal  propoealB  have  been  received  and  ordere  given  for  nearly  all  of  the  mate- 
rial requireo,  and  it  is  -^pected  that  a  small  force  will  be  employed  by  the  end  of 
the  fiscal  year  in  doing  such  work  as  can  be  undertaken  before  the  river  falls  to  a 
low  enough  stage  to  permit  of  work  in  the  river.  Plates  V  to  XI  (photographs) 
iUustrate  the  progress  of  the  work  during  the  season  of  1899. 
Very  respectfully,  your  obedient  servant, 

F.  B.  Maltby,  Assistant  Engineer, 
Capt  Charles  Kslleb, 

Cbrps  of  Engineers,  U.  S.  A., 

Secretary  Missouri  River  Cbmmiwum. 


Ibtal  quantities  of  work  on  the  constrtLctUm  of  Loch  and  Dam  No.  1,  Osage  Rwer,  Mis- 
souri, under  contract^vnth  PoUard  <fe  Wallace  dated  May  16, 1899. 


DesignatioiL 


AmounL 


Cost 


Earth  ezcavation: 

Wet,  at  80  cents  per  cubic  yard '.... 

Dry,  at  70  cents  per  cubic  vaid 

Rock  excavation,  at  SI  per  cubic  yard 

Stone  paving,  at  S1.40  per  square  yard 

Cement,  at  ^96  per  barrel  of  880  pounds  net 

Mortar  mixing,  terming,  and  placing,  at  96  per  cubic  yard 

Concrete  mixiiig,4oiming,  and  placing,  at  9^.50  per  cubic  yaid . 
Ironwork: 

Frames,  at  6i  cents  per  pound 

Castings,  at  15  cents  per  pound 

Piles,  at  60  cents  per  linear  foot 

Sheet  piling,  10  inches  wide,  at  60  cents  per  linear  foot 

Lumber: 

Floors  and  aprons,  at  S46  per  M.,  B.M 

Sheathing,  at  968  per  M.,B.M 

Grillage,  at  987  per  M.,  B.  M 

Lock  gates,  at  91,500  each 

Removing  old  coffer  dam,  at  92  per  foot 


Total. 


6,868 
10,902 
1,961 

698.6 
4.428.5 

76 
4,447.8 

220,682 
85,878 
18,274 
15,086 

126,526 
47.9T9 
118,370 

724 


95,086.40 

7,631.40 

1,96L0G 

971-01 

18,064.07 

380.00 

20,016.10 

14.341.06 
5,805.96 
9,137.00 
7,543.00 

5,820.20 
8,022.68 
4.194.69 
6,000.00 
1,448.00 


105,921.61 


Appendix  G. 

ANNUAL  BXPOBT  ON  THB  GASOONADB  BIYBR,  BY  MR.  F.  B.  UAUTBY,  ABBIBTANT  ENOINBBR. 

Missouri  RnriER  Commibbion, 
St.  Louis,  Mo.,  April  £0,  1900. 

Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operations  pertaining 
to  the  improvement  of  the  Gasconade  River  for  the  fiscal  year  ending  June  30,  1900: 

Owing  to  a  lack  of  funds,  no  active  field  operations  had  been  undertaken  since  the 
summer  of  1896.  An  examination  of  the  stream  from  Arlington  to  its  mouthy  a  dis- 
tance of  108  miles,  was  made  in  the  fall  of  1897,  and  the  results  of  this  examination 
with  the  recommendations  of  the  officer  in  chai^  are  given  in  the  report  of  the  Chief 
of  Engineers  for  1898. 

The  river  and  harbor  act  of  March  3,  1899,  contained  an  item  of  $15,000  for 
"Improving  the  Graaconade  River,  Missouri,"  and  on  May  16,  1899,  I  was  placed  in 
local  charge  of  the  work. 

The  work  contemplated  for  the  season  of  1899  was  of  the  same  general  nature  as 
that  prosecuted  in  previous  years,  viz,  the  removal  of  sna^s  and  other  obstructions 
from  the  channel  and  the  construction  of  contraction  works  for  the  purpose  of  deepen- 
ing the  water  over  the  shoals.  The  nature  of  these  contraction  works,  their  history, 
and  the  results  obtained  have  been  discussed  in  my  report  of  operations  on  the  Osage 
River  for  this  year,  and  as  the  characteristics  of  the  Osage  and  Gasconade  rivers,  as 
far  as  shoals  are  concerned,  are  very  similar,  the  same  remarks  and  conclusions  will 
apply  to  the  works  on  the  latter  stream. 

No  floating  plant  being  available  for  use  on  this  stream,  two  gunwale  baiges  were 
built  on  the  private  boat  ways  at  Osage  City.  They  are  68  feet  long,  18  feet  wide, 
and  3i  feet  deep,  with  flush  deck,  and  are  built  of  yellow  pine  throi^hout.  They 
were  built  by  hired  labor  and  the  purchase  of  material  under  infonnal  contract 
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Ck>«t  (2) 

ILtftbor $935.90 

Oakum,  cotton,  paint,  and  oil 76. 83 

Iron 112.18 

ILiiimber , 776.78 

Itentalof  waya-.j 20.00 

^     1,920.79 

A  party  of  about  fifteen  men  was  organized  July  24  under  the  immediate  super- 
vision of  Mr.  S.  F.  Crecelius,  assistant  engineer,  and  work  b^un  at  Browns  Shanty, 
or  Catfish  Shoal,  16  miles  from  the  mouth  of  the  river. 

BROWNS  SHANTY. 

The  work  at  this  point  consisted  of  building  a  low  dam  running  diagonally  down- 
stream from  the  high  gravel  bar  adjoining  the  left  bank  and  closing  two  channels 
across  this  bar,  which  together  carried  about  one-half  of  the  low-water  discharge. 
This  dam  for  the  greater  part  of  its  length  was  built  in  very  shallow  water,  and  con- 
sists simply  of  a  Ciyer  of  willows  about  6  inches  thick,  on  which  was  placed  a  loose 
rock  dam  averaging  about  6  feet  wide.  2  feet  high,  and  1  foot  above  low  water. 
Where  the  dam  creased  tlfb  side  channels  mention^  above,  cribs  made  of  rough  loss 
and  about  20  feet  long,  5  feet  wide,  3  to  6  feet  high,  and  filled  with  rock  were  used. 
At  the  lower  end  of  the  shoal  a  training  wall  245  feet  long  was  built  This  wall  is 
not  connected  with  the  cross  dam.    The  total  length  of  dam  built  was  1,076  feet. 

A  large  bowlder  about  20  feet  long  and  known  as  Catfish  Rock,  which  obstructed  the 
channel,  was  blown  to  pieces  and  removed. 

Near  the  lower  end  of  the  shoal  and  opposite  the  short  training  wall  a  small  bar 
projected  into  the  channel  from  the  right  bank.  This  bar  was  composed  of  very 
coarse  gravel  and  was  partly  scraped  away  in  order  to  straighten  the  channel. 

The  work  at  this  shoal  is  not  considered  complete,  but  as  the  results  obtained  were 
immediate  and  satisfatory,  the  depth  in  the  channel  being  increased  from  6  inches 
to  about  2  feet,  and  as  work  in  other  localities  was  urged  by  the  steamboat  men,  it 
was  thought  best  to  let  it  stand  in  its  present  condition  through  one  season. 

It  is  pro^sed  to  extend  the  training  wall  downstream  500  feet  and  upstream  to  a 
junction  with  the  cross  dam,  and  strengthen  the  cross  dam  if  found  necessary. 

WOODPECKER  ISLAND. 
[11  miles  above  the  mouth.] 

At  this  point  some  fifteen  years  ago  a  dam  was  built  from  the  left  bank  to  what  was 
then  the  nead  of  Woodpecker  Island,  thus  cutting  off  the  flow  from  the  leftrhand 
chute.  Since  that  time  the  head  of  the  island  has  worn  away  and  is  now  a  gravel  bar 
with  two  channels  across  it  returning  the  water  to  the  left  bank  below  the  old  dam. 
A  portion  of  the  latter  had  been  removed  by  steamboat  men  and  the  channel  in  use 
was  down  along  the  left  bank.  Work  was  commenced  here  August  24  and  consisted 
of  removing  about  75  feet  of  the  old  dam  and  the  construction  of  a  low  dam  running 
diagonally  downstream  from  the  right  bank  to  the  outer  end  of  the  old  diun,  thus 
shutting  off  the  flow  down  the  rieht-bank  channel.  A  training  dam  315  feet  long 
was  built  from  the  inner  end  of  tne  old  dam  downstream.  The  total  length  of  the 
dam  built  was  1,175  feet,  average  height  2 J  feet,  and  avera^  width  6  feet. 

The  results  obtained  were  immediate  and  satisfactory,  there  beine  not  less  than  2 
feet  in  the  channel.  To  make  the  work  permanent  and  complete  tne  training  dam 
should  be  extended  upstream  500  feet  and  downstream  to  a  junction  with  a  dam  built 
in  1896. 

Work  was  completed  September  26  and  the  party  moved  to— 

BRANDTS  SHOAL 

[16  miles  above  the  mouth] . 

At  this  point,  in  1895,  there  had  been  built  a  dam  closing  the  chute  along  the  left 
bank  and  oehind  a  small  island,  and  also  two  spur  dikes  extendins  into  the  stream, 
one  from  the  island  and  one  from  the  right  bank  and  somewhat  below  the  first  one. 

The  condition  at  the  beginning  of  the  low-water  season  of  1899  emphasizes  the 
utter  inexpediency  of  contracting  the  channel  by  spur  dikes  alone.  Tnere  was  no 
lack  of  water  at  this  pointi  but  the  current  whipped  around  the  end  of  the  upper  dike 
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and  ran  parallel  to  and  bdow  it,  making  a  channel  too  crooked  to  navigate.  The  cur- 
rent around  the  end  of  the  dike  was  &\So  excessive,  as  was  to  be  expected. 

The  work  done  oonsisted  of  building  a  new  dam  acroes  the  head  of  the  chute,  con- 
structing 375  feet  of  training  dam,  and  removing  45  feet  of  the  outer  end  of  the  old 
spur  dike.    The  total  leneth  of  dam  built  was  445  feet 

The  beneficial  effects  of  the  work  were  apparent  immediately,  .but  to  make  them 
permanent  the  training  wall  should  be  extended  upstream  to  the  cross  dam.  It  may 
De  found  desirable  to  extend  it  downstream  also,  ii  the  next  low- water  season  shows 
any  indication  of  a  disposition  to  shoal  below. 

At  upper  Turnpike  Shoal,  about  one-half  mile  below  Brandts,  the  river  follows  a 
bend  in  the  right  bank,  the  lower  part  of  the  bend  being  at  the  foot  of  a  steep  bluff. 
In  the  bight  of  the  upper  end  of  the  bend  is  a  small  island,  the  river  side  of  which 
is  in  the  general  line  of  the  right  bank.  The  chute  back  oi  it  contained  some  run- 
nine  water.  The  water  in  the  channel  striking  a  rocky  point  formed  by  the  inter- 
section of  the  rig[ht  bank  and  the  lower  side  of  the  chute,  caused  an  eddy  which  was 
a  menace  to  navigation,  especially  by  rafts.  A  short  dam  was  built  across  the  head 
of  the  chute  and  a  training  dam  irom  the  foot  of  the  island  to  the  main  hank  mak- 
ing, in  effect,  a  continuous  curved  bank.  The  total  length  of  dam  built  was  470  feet 
Alarge  bowlder  was  also  destroyed  and  removed. 

The  work  at  this  point  was  completed  October  21,  and  the  work  of  clearing  the 
channel  of  snags  and  other  obstructions  was  b^^un.  % 

BNAGGmO. 

The  party  proceeded  to  Pryors  Bend  and  from  that  point  worked  toward  the 
mouth  of  the  river,  removing  all  snags  from  the  channel.  Tne  latter  point  was  reached 
December  7,  and  the  party  discharged. 

The  river  distance  worked  over  was  35  miles  and  the  number  of  snags  removed  was 
as  follows: 

Length  80  to  85  feet,  average  diameter  28  inches 13 

Length  70  to  80  feet,  average  diameter  26  inches 9 

Length  60  to  70  feet,  average  diameter  21  inches 18 

Length  50  to  60  feet,  average  diameter  18  inches 27 

Length  less  than  50  feet,  average  diameter  less  than  18  inchcci 115 

Lai^ge  stumps 46 

Total 228 

In  addition,  3  large  bowlders  and  2  rack  heaps  were  destroyed  with  dynamite. 
Counting  bowlders  and  rack  heaps  each  equivalent  to  one  snag,  gives  a  total  of  223 
snags  destroyed.    The  total  field  cost  of  surging  was  $1,232.95,  or  $5.24  per  snag. 

The  field  cost  of  the  season's  work  is  shown  in  the  following  table: 

Construction  of  barges $1 ,  795. 08 

Snagging 1,232.95 

Expenditures  at  Catfish  Shoal 1, 088. 87 

Expenditures  at  Woodpecker  Islaml 1, 130. 42 

Expenditures  at  Brandts  Shoal 843. 77 

Sux)erintendence  and  general  expenses 1, 013. 76 

Total 7,104.85 

Sketches  are  submitted  herewith  showing  the  work  accomplished  at  each  of  the 
above  shoals  (Pis.  I,  II,  and  III}. 

Very  respectfully,  your  ooedient  servant, 

P.  M.  Mai/tby,  AdsigtatU  Engineer. 
Capt  Chables  Keller, 

CoTp9  ofEngmeen,  U,  &  A,,  Secretary  Missouri  Rwer  CommimofL 
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[The  references  In  roman  are  to  part  (or  volume)  and  those  in  arable  to  page.] 

A.. 

Abrams  Greek,  Tenn.,  survey  of i,469 

Acts  of  Congress.    See  Laws. 

Acoshnet  Biver,  Mass.    See  New  Bedford  Harbor. 

Agate  Bay,  Minn.,  improvement  of  harbor i,513;  v,8551 

Ahnapoe  Harbor,  Wis.,  improvement  of i,527;  v,8674 

Aid  to  injnred  employees,  recommendation  regarding i,44 

Alabama  River,  Ala.,  improvement  of i,340;  iii,2182 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,262;  ii,1778 

Albemarle  Bound,  N.  C: 

Examination  of  waterway  from  Sonth  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets . 1,265,277 

Improvement  of  waterway  to  Norfolk,  Va. ,  via  Currituck  Sound,  i,  262;  ii,  1778 
Improvementof  waterway  to  Norfolk,  Va.,  via  Pasquotank  Biver.  i,  261;  ii,  1773 

Alburg,  Vt.,  bridge  across  Lake Champlain i,697 

Alexandria  Harbor,  La.: 

Bridge  across  Bed  Biver i,698 

Examination  and  survey i,414;  iv,2569 

Improvement  of  Bed  Biver  below  Fulton,  Ark i,  398;  iv,  2480 

Alice  (bark),  removal  of  wreck  of i,888;  iii,2282 

Allegheny  Biver,  Pa.: 

Bridge  from  Highland  Park,  Pittsburg,  to  Sharpsburg i,  699 

Construction  of  locks  and  dams  i,  488;  v,  3257 

Improvement  by  open-channel  work i,  485;  v,  3263 

Improvement  of  inttsburg  Harbor i,  481 ;  v,  3254 

Allifl»tor  Creek  or  Biver.  S.  C.: 

Examination  and  survey  to  Charleston i,292;  m,1908 

ExaminationandsurveytoEstherville-MinimCreekCanal.  i,291;  iii,  1894, 1897 
Alligator  Head,  Matagorda  Bay.  Tex.,  examination  of  harbor  at ..  i,397;  iv,2462 

AUouez  Bay,  Wis.  (aee  Duluth  Harbor) i,514;  v,3554 

AUoway  Creek,  N.  J.,  improvement  of i,203;  n,  1583 

Alpena  Harbor,  Mich. ,  improvement  of .  . .  i,  575;  vi,  3975 

Altamaha  Biver,  Ga.,  improvement  of .  i,  298;  in,  1939 

Alvena  (steamship),  removal  of  wreck  of ^ i,  166;  ii,  1471 

Alviso  Harbor,  Cal.. improvement  of i,624;  vi,4213 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  161;  ii,  1459 

Amite  Biver,  La.,  improvement  of i, 363;  in, 2243 

Amphlet  Slough.  San  Joaquin  Biver,  Cal. ,  examination  for  closure  of i,  634 

Anclote  Biver.  Fla«,  improvement  of i,324;  ni,2028 

Andura  (Nandua)  Creek,  Va., improvement  of i,260;  n,1771 

Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72 ;  n,  1 161 

Examination  and  survey  of  piers  and  breakwater  at  Bockport.  i,77;  n,  1177, 1178 
Besurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,  77;  n,  1184 

Antioch,  Cal. ,  examination  of  channel  to  Smsun  Point i,  634 

Apalachicola  Bay  and  Biver,  Fla. : 

Improvementof  bay i,329;  ni,209l 

Improvement  of  river,  including  the  Cut-off i,  830;  ni,  2095 

Appomattox  Biver,  V a. : 

Examination  of 1,265 

Improvementof i,258;  H,1766 

Appoquinimink  Biver,  Del.,  improvement  of i,2U;  n,1633 

Aqueduct  Bridge,  Washington,  D.C.,  repair  of i,703;  vni,5123 

Aransas  Pass,  Tex. ,  improvement  of i,392;  iv,2336 

Arcadia,  Mich.,  examination  at i,569;  v,3942 

ArchBock,  San  Francisco  Harbor,  Cal.,  removal  of i,625;  vi,4215 
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Arkansas  River: 

Examination  and  sarrey i,4 

Gauging («»«» Mississippi Biyer) 1,412;  iv,25 

General  improvement l,416;  iv,2.") 

Removal  of  obstrnctions 1,415;  iv,25 

Armament.    See  Fortifications. 
Arthur  Kill.  K.  Y.  and  N.  J.; 

Examination  and  sarvey i,188;  ii,  1525,  IS 

Improvement  of  ( see  Staten  Island-New  Jersey  channel) if  178;  ii,  11 

Arthur  Lake.  La.  (8e«  Mermentau  River) i,374;  iii.2*^ 

Ashland  Harbor,  wis. ,  improvement  of i,516;  v,3' 

Ashley  River,  S.  C  examination  of hi 

Ashtabula  Harbor,  Ohio: 

Improvement  of i,600;  vi,4( 

Water  levels i,715;  viii,5^ 

Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  217;  ii,  l< 

Assistance  to  injured  emplo^^eee.  recommendation  regarding ^     i, 

Assistants,  civilian,  to  certain  engineer  officers *     i 

Assonet  River,  Mass..  examination  of  ... i,lll;  ii,l' 

Astoria.  Ores:,  (aee  Columbia  River,  below  Tongue  Point) i,  070;  vi,  4 

Atchafalaya  Bay  and  River.  La.: 

Examination  and  survey  of  bay .     i»388;  ni,2282,2 

Rectification  of  river  mouth  by  Mississippi  River  Commission,  i,  694;  vii,  4 
Augusta.  Ga.: 

Improvement  of  Savannah  River  above 1,296;  iii,l 

Improvement  of  Savannah  River  below i,294;  in,  1 

Aux  Bees  Scies  Lake,  Mich,  (see  Frankfort  Harbor) i,565;  v,;: 


Back  Cove,  Portland,  Me.  (see  Portland) i,60;  n,1 

Bagaduce  River.  Me.,  improvement  of i,51;  ii,  1 

Baltimore  and  Ohio  Railroad  Company,  bridge  of i, 

Baltimore  Harbor,  Md.: 

Defenses  of 1,6,11,21 

Harbor  lines  in  Patapsco  River,  Curtis  Bay,  and i,  40;  ii,  1693. 

Improvement  at  Spring  Qarden 1,233;  ii, 

Improvement  of  channel  to 1,231;  ii. 

Improvement  of  channel  to  Curtis  Bay 1,233;  ii, 

Removal  of  wreck  in  Patapsco  River I»d34;  ii, 

Bar  Harbor,  Me. : 

Construction  of  breakwater i,  47;  ii, 

Defensesof i,l< 

Bamegat  Light  N.  J.,  removal  of  wreck  off n. 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams i,  511 ;  v, 

Bartholomew  Bayou,  La.  and  Ark. ,  improvement  of i,  404:  iv, 

Bass  River  Harbor.  Mass.,  examination  of i,  110;  ii, 

Bastrop  Bayou,  Tex. ,  examination  and  survey i,  895;  iv,  2414! 

Bath.  Me.: 

Improvement  of  Kennebec  River  at i,58;  ii 

Removal  of  wreck  in  Kennebec  River  at i,62;  ii 

Battalion  of  Engineers \ i  35 

Batteries:  ' 

Dynamite j 

Gun  and  mortar J j  g 

Battery,  the,  New  York  Harbor,  N.  Y.,  removal  of  wreck  off /'!""' J'fee-  \i 
Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of.         i'  163'  n 

Bay  Shore.  Lonff  Island,  N.  Y..  examination  at ""  i  iq()1  „ 

Bayaide  Channel,  New  York  Harbor.  N.  Y.,  improvement  of  .       '  *   1*  1  ai  !  n 
Beachridge.  111.    6Vt' Beechridge.  —i,  101,  11 

Beach  Thoroughfare.  N.  J.,  examination  of 

Bears  Cut,  Biscayne  Bay,  Fla. ,  examination  of I «  'oiV ."  ^t, 

Beaufort  Harbor  and  Inlet,  N.  C:  "  "     '^^^'  ^" 

Defenses  of  harbor  entrance ^ 

Examination  of  waterway  from  Soutii  Mills  to  and  iiicluding  B^nfort 

Improvement  of  harbor la-^i^'^ 

Improvement  of  waterway  from  Beaufort  to  Newbem .    t  o4n    "' 

Improvement  of  waterway  from  Beaufort  to  New  RiverV//.!'.  i,27i.  u 
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Beaufort  Harbor  and  River,  S.  C: 

Defenses  of  Port  Royal  Sound 1,6,10,12,24,915 

Improvement  of  channel  to  Savannah,  Ga.  (see  Savannah) i,  292;  in,  1918 

Improvement  of  river i,289;  iii,1878 

Removal  of  sunken  logs  in  waterway  to  Charleston i,  291 ;  in,  1876 

Removal  of  wreck  of  boat  Sprite,  near  naval  station i,  290;  in,  1875 

Beechridge,  HI.: 

Examination  and  survey  for  preventing  break  in  Mississippi  River 

at - 1,431;  iv,2672,2674 

Prevention  of  break  in  Mississippi  River  at i,429;  iv,2666 

Belle  River,  Mich.,  improvement  or i,582;  vi,3991 

BeUevue,  Iowa,  examination  of  Mississippi  River  opposite i,  434;  iv,  2759 

Bellf  Lavinia  (schooner) ,  removal  of  wreck  of i,  62;  ii,  1100 

Benson  (schooner),  removal  of  wreck  of i,608;  vi,4094 

Benton  County,  Oreg.,  bridge  of i,701 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) i,  552;  v,  3879 

Bergen  County  Traction  Company,  bridgeof i,700 

Beverly  Harbor,  Mass.,  examinations  of. .  .  . i,  77, 78;  u,  1182 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  217;  n,  1642 

Big  Barren  River,  Ey. ,  operating  and  care  of  looks  and  dams i,  511 ;  v,  8516 

Big  Richland  Creek  or  River,  Tenn.  (see  Richland  River) i,  469;  v,  3074 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  betwee^;^  Kenova,  W.  Va.,  and  Catlettsburg,  Ky i,  697 

Improvement  of i,496;  v,3347 

Improvement  of  Le visa  Fork.- i,499;  v,3360 

Improvement  of  Tug  Fork i,498;  v,3857 

Operating  and  care  of  lock  and  dam i,498;  v,3353 

Survey  of,  including  Levisa  and  Tug  forks i,  508;  v,  3400 

BigStoneLake,  Minn., survey  of i,442;  iv,2883 

Big  Sunflower  River,  Miss. ,  improvement  of i,  411 ;  iv,  2537 

BiUingsport,  N.  J.,  removal  of  wreck  in  Delaware  River  below i,  206;  n,  1589 

Bills  of  Congress  authorizing  construction  of  bridges i,  40;  vni,  5108 

Bird,  Mary  L.  (schooner) ,  removal  of  wreck  of i,  229;  il,  1660 

BiscayneBay,  Fla. ,  examination,  plan,  and  estimate  for  improvement.!,  316;  ni,  1986 

Bismarck  Harbor,  N.  Dak.  (see  Missouri  River) 1, 444;  iv,  2869 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor i,  557;  v,  8891 

Black  River,  Ark.  and  Mo. : 

Improvement  of i,421;  iv,2604 

Removal  of  wreck  near  Elgin,  Ark i,424;  iv,2613 

Black  River,  La. : 

Improvement  of i,402;  iv,2503 

Survey  for  locks  and  dams 1,414;  iv,2544 

Black  River,  Mich.: 

Improvement  at  mouth i,579;  vi,3986 

Improvement  at  Port  Huron i,  580;  vi,  3987 

BlackRiver,N.  C,  improvement  of i,273;  ni,1813 

Black  River,  Ohio,  improvement  of  Lorain  Harbor i,  594;  vi,  4054 

Black  Rock  Harbor,  Conn.  («ee  Bridgeport) i,129;  ii,1339 

Black  Rock  Harbor,  N.  Y.: 

Examination  of  Lake  Erie  entrance  to 1,611 

Imj^ovement  of  Buffalo  entrance  to i,  608;  vi,  4135 

Black  Warrior  River,  Ala. : 

Examination  for  Locks  and  Dams  Noe.  1,  2,  and  8,  below  Tuscaloosa,      i,  860 

Improvement  above  Tuscaloosa i,346;  in,  2167 

Improvement  below  Tuscaloosa i,346;  iii,2177 

Operating  and  care  of  locks  and  dams 1,346;  in,2171 

Black  water  River,  Fla.  and  Ala. ,  improvement  of i,  338;  m,  2126 

Block  Island,  R.L: 

Construction  of  harbor  of  refuge i,108;  ii,1272 

Improvement  of  Great  Salt  Pond i,109;  n,  1276 

Blood  River,  La.  («ee  Tickfaw) i,362;  in,2241 

Boards: 

Of  Ordnance  and  Fortification i,6 

On  Fortifications  and  other  Defenses  (Endicott  Board ) : i,  5 

On  Torpedo  System i,5,731 

The  Board  of  Engineers 1,5,6,727 

Boats.    See  Dredge  and  Snag  boats,  Steamboats,  and  Wrecks. 

Booa    Grande,   Fla.,   examination,   plan,   and   estimate    for    im()rove- 

ment i,327;  in,2048.2053 
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Boenf  River,  La., improvement  of i,405;  iv,85l5 

Bogne  Chitto,  La.,  improvement  of i,358;  iii,2232 

BogneFalia,  La.,  improvement  of i, 361;  ni,  2240 

Bogne  Inlet  and  Sound,  N.  C.  {see  Beanfort-New  Eiver  waterway) .  i,  271 ;  m,  1810 

Booth  bay  Harbor,  Me. ,  examination  and  snrvey i,  63;  n,  11 17, 1 1 20 

Boston  Harbor,  Mass. : 

Bridge  across  Charles  River  to  Cambridge  (West  Boston  Bridge) i,  697 

Bridge  across  Fort  Point  Channel  (Broadway  Bridge) i,701 

Bridges  across  Mystic  River  to  Chelsea i,698 

Bridges  across  Mystic  River  to  Maiden i,700 

Defenses  of 1,6,12,15.773 

Examination  of i,W 

Harbor  lines  at  Cambridge i,40;  ii,  1225 

Improvement  of i,81;  ii,1194 

Bostrop  (Bastrop)  Bayon,  Tex.,  examination  and  snrvey I,8d5;  rv,  2414, 2416 

Boulevards: 

See  also  Roads. 

Memorial  bridge  and,  between  Washington,  D.  C,  and  Mount  Vernon, 

Va 1,43,704;  VIII,  5125 

Brandy  wine  Shoal  Light,  Delaware  Bay,  removal  of  wreck  near  —  i,  206;  ii,  1588 

Branford  Harbor, Conn., examination  of i,  143 

Brazos  River,  Tex. : 

Examination  and  survey  of  mouth »--.  i,396;  iv,2486 

Examination  from  month  to  Waco i,898 

Improvement  between  Velasco  and  Richmond,  including  mouths  of 

adjacent  streams 1,391,392;  iv,2384,2335 

Improvement  of  mouth -• i,390;  iv,2332 

Brazos  Santiago  Harbor,  Tex.: 

Examination  oflf  Point  Isabel i,897;  iv,2469 

Improvement  of i,393;  iv,2340 

Breach  Inlet,  Charleston  Harbor,  S.  C,  bridge  between  Sullivan,  and  Long 

islands -       i,700 

Breakwaters,  public,  occupancy  of,  by  private  parties i,  40;  vm,  6085 

Breton  Bay,  Md.,  examination  and  survey i,  254;  ii,  1743, 1745 

Brewerton,  Ala. ,  bridge  across  Conecuh  River  at  Hendleys  Ferry i,  697 

Bridge  Creek  Landing,  Va.,  monument  and  wharf  {see  Public  buildings 

andgrounds) 1,711;  vm, 5227, 5266 

Bridgeport  Harbor,  Conn. ,  improvement  of i,  129;  n,  1389 

Bridges  across  navigable  waters: 

Alteration  of-  . 1,41,701,703 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  703;  vm,  5123 

Construction  of 1,41,697,698 

Examination  of  Congressional  bills  authorizing  construction i,  40 

Examination  of  plans  and  locations 1,41,607.698 

Long  Bridge,  Washington,  D.  C. ,  rebuilding  of i,  236;  ii,  1703 

Memorial  bridge,  Washington,  D.  C 1,48,704;  vin,5125 

Obstructing  navigation 1,41,701,702 

Report  upon  bill  H.  R.  1066,  providing  for  bridges  across  certain 

waters i,40;  viu,5103 

Stone  Bi  l-'ge,  Sakonnet  River,  R.  I. ,  alteration  of l,  100;  n,  1251 

Bridges  in  Yellowstone  National  Park,  construction,  etc.,  of  .. ..  1, 716;  vm,  5403 
Bristol  Bar,  Patuxent  River,  Md.,  examination  and  survey. ..  i,  254;  u.  1789, 1741 

Broad  Creek  River,  Del. ,  improvement  of ^-..    i,225;  n,165S 

Broadkill  Creek,  Del. ,  improvement  of i,216;  ii,1641 

Broad  Sound,  Boston  Harbor,  Mass.: 

Examination  of 1,94 

Improvement  of 1,81;  n,1194 

Broadway  Bridge,  across  Fort  Point  Channel,  Boston,  Mass i,  701 

Bronx  River,  N.Y..  improvement  of i,146;  n,1389 

Brooklyn,ni.  («ee  Ohio  River) 1,469;  v,3085 

Brooklyn,  N.  Y.    See  New  York  Harbor. 

Browns  Creek,  N.Y.,  improvement  of  _ i,157;  u,1417 

Brunswick,  Ga. : 

Examinati6n  and  survey  of  inner  harbor i,  806;  iii,  1962, 1964 

Improvement  of  inner  harbor i,302;  ni,1948 

Survey  of  outer  bar i,306 

Bryan,  PT.  J.  (steamer),  removal  of  wreck  of    .     i,  424;  iv,  2613 

Bucksport  Harbor,  Penobscot  River,  Me. ,  examination  and  survey .  i,  63;  ii,  1103»  1107 
Bucksport  Narrows,  Penobscot  River,  Me. ,  examination  at  and  near . .  i,  63;  n,  1101 
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Bnffalo,N.Y.: 

Examination  of  Lake  £rie  entrance  to  Brie  Basin  and  Black  Book 

Harbor • l;  611 

Harbor  lines i,40;  vi,4166 

Ixnprovement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,  608;  vi,4185 

Improvement  of  channels  in  waters  connecting  Great  Lakes.,  i,  569;  yi,8947 

Improvement  of  harbor i,  606;  vi,4118 

BnffaioBayon,  Tex.,  improvement  of i,  886;  iv,2327,2330 

Buffalo  Fork,  Snake  River,  Wyo. ,  road  to  Fort  Washakie i,  731 ;  viii,  5453 

Buffalo  Fork,  White  River,  Ark. ,  improvement  of i,  420;  rv,  2601 

Buildings  and  grounds,  public,  District  of  Columbia i,  710;  vm,  5227 

Bulliards  Cove,  Bayou  Teche,  La.,  bridge  at i,  6»8 

Bundys,  Oreg.,  bridge  across  Long  Tom  River i,  701 

Burlington  Bay,  Minn.,  examination  of i,  522 

Burlington  County,  N.  J.,  bridge  of i,  701 

Burlington  Harbor,  Vt,  improvement  of i,  168;  u,1482 

Bush  Bluff  light-ship,  Elizabeth  River,  Va.','  removal  of  wrecked  cars 

below 1,264:  ii,1784 

Buttermilk  Channel,  New  York  Harbor,  N.  T.: 

Examination  of i,  167 

Improvement  of 1,168;  ii,1464 

Byram  River,  N.  Y.    See  Port  Chester  Harbor, 

C. 

Cables  for  submarine  mines i,  12,85,87 

Cache  River,  Ark. : 

Bridge  obstructing i,  708 

Improvement  of 1,421;  iv,2602 

Cache  JEtiver,  111.: 

Examination  and  survey  for  preventing  Mississippi  River  from  break- 

inginto    i,  481;  iv, 2672, 2674 

Prevention  of  Mississippi  River  from  breaking  into i,  429;  iv,  2666 

Caddo  ( Fairy)  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,  401 ;  iv,  2502' 

Cairo,  111.: 

Examination  and  survey  for  preventing  break  in  Mississippi  River 

near i,481;  iv,2672,2674 

Prevention  of  break  in  Mississippi  River  near i,  429;  iv,  2666 

Calais,  Me. ,  repair  of  piers  in  St.  Croix  River  below i,  44 

Calcasieu  Parish,  La. ,  bridge  across  Houston  River i,  699 

Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  375;  ni,  2266 

California  and  Northern  Railway  Company,  bridge  of i,  701 

California  Debris  Commission i,  696;  vui,500T 

California,  hydraulic  mining  in i,  696;  viii,5007 

Caloosahatchee  River,  Fla.: 

Examination  and  survey  of  Kissimmee  River  to  the  Gulf,  via i,  827 

Elxamination  and  survey  of  Orange  River  to  the  Gulf,  via.  _  i,  826;  lu,  2082, 2085 
Improvement  ol i,  316;  iii,  2015 

Calumet  Harbor  and  River,  IlL  and  Ind.: 

Bridge  across  river  at  Ninety-fifth  street i,  701 

Bridge  at  South  Chicago i,  699 

Improvement  of  harbor i,  542;  y,3788 

Improvement  of  river i,  544;  v,3792 

Cambridge  Harbor,  Md.,  removid  of  wreck  in i,  229;  ii,1660 

Cambridge  Harbor,  Mass. : 

Harbor  lines  in  Charles  River i,  40;  ii,1225 

West  Boston  Bridge,  across  Charles  River i,  697 

Camden  Harbor,  Ark.: 

Examination  of i,  415 

Improvement  of  Ouachita  River i,  402;  iv,2508 

Survey  of  Ouachita  River  for  locks  and  dams i,  414;  iv,2544 

Camden  Harbor,  Me.,  examination  and  survey i,  68;  11,1111,1114 

Camden  Harbor,  N.  J.: 

Defenses  of  Delaware  River 1,6,20,85,842 

Improvement  of  Cooper  Creek i,  199;  ii,  1580 

Improvement  of  Delaware  River i,  198;  n,1566 

Canadian  Canal,  Sault  Ste.  Marie,  Ontario,  commerce  through. .  i,  571, 572;  vi,  8960 

Canals,  etc.  (see  al«o  Waterways) i,  40 

Albemarle  and  Chesapeake  Canal .  N.  C,  waterway  via i,  262;  ii,  1778 

Allegheny  River,  Pa,,  locks  and  dams i,488;  v,8257 
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Canals,  etc.— Continaed. 

Appropriation  for  operation,  care,  and  maintenance 


Barren  River, Ky.,  locks  and  dams i,511;  v,  ; 

Benton  Harbor  Canal,  Mich  (see  St.  Joseph  Harbor) i,552;  v  | 

BigBarrenRiver,Ky.,  locks  and  dams.. 1,511;  ^'  \ 

BigSandy  RiTer,W.Ya.andKy..lock8anddams  1,496,498,503;  v,3347, 3353 

Big  Stone  Lake,  Minn., reservoir  dam i,442;  xv    | 

Black  River,  La.,  locks  and  dams i,414;  i** 

Black  Warrior  River,  Ala.,  locks  and  dams 1,846,860;  iii,2167,2l7 

Canadian  Canal,  SanltSte.  Marie,  Ontario 1,571,572;  \        i 

Cascades  Canal,  Columbia  River,  Oreg i, 658, 661;  vi, 432 

Chicago  Drainage  Canal,  111 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via i,  270;  i 

Colorado  River,  Tex. ,  for  canal  aronnd  great  raft i,  397; 

Columbia  River,  Oreff.  and  Wash. ,  canal  and  IocIes  between  The  Dallea 

Rapids  and  Celilo  Falls 

Columbia  River,  Oreg.  and  Wash.,  Cascades  Canal ..  1,658,661;  vi,4i 

Coosa  River,  Ga.  and  Ala. ,  locks  and  dams i,  341, 848;  iii,  2137, 2 

Crooked  Slough,  111.,  dam  across i,434;        ! 

Cumberland  River,  Tenn.  and  Ky  ,  locks  and  dams i,  454; 

Davis  Island  Dam,  Ohio  River,  Pa i,47? 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River. . . .  i,  433 

Des  Plaines  and  Illinois  riv«rs  to  Lake  Michigan 1, 541       ' 

Dismal  Swamp  Canal,  N.  C,  at  South  Mills,  to  and  inclnding  Beau 

fort  and  €k;racoke  inlets .. 

Dismal  Swamp  Canal,  Va.  and  K.  C,  improvement  of  waterwa 

•  via i,2( 

\  Duluth  Canal,  Minn i,5 

'  Erie  Canal,  N.  Y. ,  preservation  of  bench  marks i«7l5        ! 

Esther  viUe-Minim     Creek     Cimal,      S.     C.      («ee     also     Bant 

II  River) 1,288,291;  m,  185€ 

I  I  Fox  River,  Wis.,  locks  and  dams 1,536,537;  ^ 

\  Qalena  River,  111.,  lock  and  dam i,4 

•  ^  Galveston  and  Brazos  Canal,  Tex.  (ttee  Oyster  Creek) i,80Q;  r 

t  -  Grand  Rapids  Lock  and  Dam,  Wabash  River 1,507,508; 

ii .  Great    Kanawha    River,    W.    Va.,   locks    and  dams   (see    Ke 

:  wha) i,4W,492;  i 

Green  River,  Ky. ,  Lock  No.  2,  at  Rumsey i        ; 

Green  River,  Ky.,  Lock  No.  5 i 

Green  River,  Ky. ,  operating  and  care  of  locks  and  dams «  ,  \ 

Illinois  and  Des  Flames  rivers  to  Lake  Michigan ^ 

Illinois  and  Mississippi  Canal,  111 i,  546, 549,  oSiO- 

Illinois  River,  111.,  locks  and  dams 1,545,  !v\:^ 

Kampsville  Lock  and  Dam,  Illinois  River,  111 i,  545,  T>Al<S 

Kanawha  River,  W.  Va. ,  locks  and  dams _.   i,  490,  4:^'^ 

Kempeska  Lake,  S.  Dak.,  reservoir  dam «__ 

Kentucky  River,  Ky. ,  locks  and  dams __   i,  500 ,  T>vv. 

Lagrange  Lock  and  Dam,  Illinois  River,  Dl i ,  545 ,  r>^  <\ 

Levisa     Fork,     Big    Sandy    River,     Ky.,        IocIkl^ 

dams 1,496,499,503;    -v-  , 

Licking  River,  Ky.,  lock  and  dam 

Little  Kanawha  River,  W.  Va. ,  lock  and  dam i,  480,  ^  < 

Louisville  ana  Portland  Canal,  Ky i,  503,  s-- 

Michigan  Lake  to  Illinois  and  Des  Plaines  rivers 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  examinatioti  of _   J" 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  harbor  of  ref  iige ^ 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of .  _  . 

I  Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  eare  ... 

Minim      Creek-Esther  ville      Canal,     S.     C.       {s€'e        czZ^o 

i  River) i,  288,291;    X' 

Mississippi  River,  between  St.  Paul  and  Minneapolis,    1^1x3 

and  dams   

Mississippi  River,  dam  across  Crooked  Slough,  111 ~ 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  I>oolc 
Mississippi  River,  reservoir  dams i ,  485,  ^ST  i 


Mississippi  River  to  Lake  Superior  

Mononganela  River  locks  ana  dams i,  477,  478,  -4:^0 : 

Morgan  Canal,  Tex.,  improvement  of  waterway  via ^ 

Morgan  Canal,  Tex. ,  operating  and  care ...^ 

Mosquito  Creek  Canal,  S.C.(«eeSantee  River)   
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Canals,  etc^Continaed. 

Muscle  Shoals  Canal,  Te^neesee  River^Ala i,  463;  y,2984 

MuBkingnm  River,  Ohio,  locks  and  dams l,  487, 488;  v,  3297,3300 

Ohio  River,  Davis  Island  Dam,  Pa    i,  473;  v,  3140 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  503, 606;  v,  3463, 3482 

Ohio  River,  Marietta  to  the  Big  Miami,  locks  and  dams i,  476;  v,  3201 

Ohio  River, movable  dams  V i|473;  v,3146 

Operation,  care,  and  maintenance,  appropriation  for i,  40 

Osage  River,  Ma,   lock  and  dam  {see   Missouri  River   Commis- 
sion)  1,695;  VII,  4935, 4944, 4947 

Otter  Tail  Lake,  Minn.,  reservoir  dam i,442;  iv,2830 

Ouachita  River,  Ark.  and  La. ,  locks  and  dams i,  414 ;  iv ,  2544 

Plaquemine  Bayou,  La. ,  lock  construction  . . , i,  369;  iii,  2251 

Ponsett  Lake,  S.  Dak.,  reservoir  dam 1,451 

Portage    Lake   and   River,   Houghton    County,    Mich.,    waterway 

via 1,517,518;  V,  3598 

Puget  Sound  to  lakes  Union  and  Washington i,684;  vi,4483 

ReaLake,  Minn.,  lock  and  dam i,441;  iv,2828 

Red  River,  from  Shreveport,  La.,  to  Denison,  Tex.,  locks  and  dams. .      i, 415 

Rook  River,  111. ,  canal  around i,  546, 549, 550;  v,  3810, 3853 

Rough  River,  Ky.,  lock  and  dam 1,511,512;  y,3539,3541 

St.  Clair  Flats  Canal,  Mich 1,582,583,587;  vi,3993,3994 

St.  Marys  Falls  Canal,Mich 1,570,571;  vi,3952,3956 

Sioux  River,  S.  Dak.,  reservoir  dam 1,451 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  examination  of i,  539 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  harbor  of  refuge,  i,  526;  v,  3672 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  525;  v,  3659 
Sturgeon  Bay  and  liake  Michigan  Canal,  Wis., operating  and  care.  i,526;  v,3666 

Superior  Lake  to  Mississippi  River i,  521;  v,  3613 

Tennessee  River  at  Moccasin  Bend   1,468;  v,  3005 

Tennessee  River  at  the**  Suck,"  locks  and  dams 1,468;  v,  2956 

Tennessee  River  below  Chattanooga,  Tenn.,  canals,  etc i,460;  y,2912 

Tennessee  River,  Muscle  Shoals  Canal,  Ala i,  463;  v,  2934 

Tombigbee  River,  Ala. ,  locks  and  dams i,  347, 360;  ill,  2202 

Traverse  Lake,  Minn.,  reservoir  dam i,  442;  iv, 2833 

Tug    Fork,    Big    Sandy    River,    W.    Va.    and   Ky.,    locks    and 

dams 1,496,498,503;  V,  3347, 3357, 3400 

Union  Lake,  Wash.,  waterway  via i,  684;  vi,  4483 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,  507, 508;  v,  3497, 3498 

Warrior  River,  Ala.,  locks  and  dams 1,346,360;  1X1,2167,2171,2177 

Washington  Lake  to  Puget  Sound,  Wash 1,684;  vi,4483 

West  Fork  River,  W.  Va., locks  and  dams 1,486;  v,3267 

WhiteRiver,  Ark., upper,  locks  and  dams 1,419;  iv,2596 

Willamette  Falls  Canal,  WUlamette  River,  Oreg ^ . . . .  l,  675;  vi,  4368, 4374 

Yamhill  River,  Oreg., lock  and  dam i,667;  vi,4347 

Toughiogheny  River,  Pa.,  locks  and  dams i,486;  v,3283 

Canarsie  Bay,  N.  Y.,  improvement  of-  .. i,  156;  ii,  1415 

Caney  Creek,  Tex. ,  examination  and  survey i,  897;  rv,  2453, 2455 

Cape  Ann,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1161 

Examination  and  survey  of  piers  and  breakwater  at  Rockport.  i,77;  ii,1177, 1178 
Resnrvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,77;  ii,1184 

Cape  Charles  City,  Va.,  improvement  of  harbcft   i,259;  ii,1768 

Cape  Fear  River,  N.  C: 

Defenses  of  Wilmington 1,6,11,12,23,897 

Examination  at  Wilmington  and  up  to  Fayetteville i,  277 

Improvement  above  Wilmington i,274;  ill,  1816 

Improvement  at  and  below  Wilmington i,  274;  ni,  1818 

Improvement  of  Northeast  Branch i,  273;  in,  1815 

Cape  Florida  Entrance,  Biscay ne  Bay,  Fla.,  examination  of i,316;  in,  1986 

Cape  Hatteras,  N.  C,  harbor  of  refuge  (see  Cape  Lookout) i»276;  iii,1829 

Cape  Henry,  Va. ,  defenses  of  entrance  to  Chesapeake  Bay  at i,  6 

Cape  Lookout,  N.  C. ,  examination  and  survev  for  harborof  refuge,  i,  276;  in,  1829 
Cape  Nome  Transportation,  Bridge  and  Development  Company,  bridge  of.       i,  698 

Cape  Porpoise  Harbor,  Me.,  improvement  of i,65;  ii,1146 

Cape  Vincent  Harbor,  N.  Y. ,  improvement  of .  i,  616;  vi,  4173 

Capitol,  the,  Washington.  D.  C.  telegraph  line  connecting  Executive 

Departments  with  (ser  Public  buildings  andgrounds) .  i,  710;  viii,  5227, 5262 
Caravan  (barge), removal  of  wreck  of i,264;  11,1783 
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Oarqninez  (EarqnineB)  Strait,  Cal.: 

Examination  of  channel  to  San  Joaquin  Eiver i,6S4 

Examination,  plan,  and  estimate  for  improvement  of  channel  to  Gk>lden 
Gate 1,634;  VI,  4258, 4260 

Carrabelle  Bar  and  Harbor,  Fla.: 

Examination  of  harbor.. i,344 

Examination,  plan,  and  estimate  of  cost  for  improvement  of  East 

Pass 1,848;  in,2152,3157 

Improvement  of i,828;  iu,208S 

Carriages,  disappearing i,7 

Carrie  Fnmaces,  Pa. ,  bridge  across  Monongahela  River i,  697 

CarroUton  Electric  Railway  and  Bridge  Company,  bridge  of .       i,  699 

Carrollton,  Ky.,  bridge  across  j^entncky  River 1,699 

Carters  Creek,  Va. ,  examination  and  survey i,  254;  u,  1747, 1750 

Camthersville,  Mo.  (see  Mississippi  River  Commission) i,  694;  vu,  4525 

Carvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,  56;  ii,  1092 

Cascades  Canal,  Columbia  River,  Greg.: 

Construction  of i,658;  vi,4824 

Operating  and  care v.-  i,661;  vi,4329 

Casemates: 

Armored a i,7,35 

Mining 1,12,18,35,87 

Castle  Williams,  Governors  Island,  N.  Y., removal  of  wreck  below.  i,166;  ii,  1473 

Caswell,  Fort,  K.  C,  defenses  at.    See  Wilmington. 

Catlettsbnrg,  Ey.,  bridge  across  Big  Sandy  River i,697 

Cfci'Z  (schooner),  removal  of  wreck  of- ....  . i,234;  ii,1693 

Centennial  Lake,  Miss,  (.see  Yazoo  River). i,408;  iv,2524 

Champlain  Lake,.  N.  Y.  and  Vt.: 

Bridge  between  Albnrg,  Vt. ,  and  Champlain,  N.  Y i,  697 

Burlington  Harbor,  Vt. ,  improvement  of i,  168 ;  u\  1483 

Defenses  of 1,6,80,973 

Narrows,  improvement  of i,  170;  u,1485 

North  and  South  Hero  islands,  improvement  of  channel  between i,  167 

Champlain,  N.  Y. ,  bridge  across  Lake  Champlain  at i,  697 

Charles  River,  Boston,  Mass.: 

Examination  below  Charles  River  Bridge i,94 

Harbor  lines  at  Cambridge i,40;  n,  1225 

Improvement  of i,81;  ii,  1194 

West  Boston  Bridge,  to  Cambridge,  construction  of i,  697 

Charleston  and  Seashore  Railroad  Company,  bridge  of i,  700 

Charleston  Consolidated  Railway,  Gas  and  Electric  Company,  bridge  of .       i,  700 

Charleston  Harbor.  S.  C. : 

Bridge  across  Breach  Inlet i,  700 

Defenses  of 1,6,24,911 

Examination  and  survey  to  Alligator  Creek  or  River i,  292;  in,  1908 

Examination  of  Ashley  River i,292 

Improvement  of i,287;  in,1867 

Removal  of  sunken  logs  in  waterway  to  Beaufort,  8.  C i,  291;  lu,  1876 

Charlestown  Harbor,  Boston,  Mass. : 

Examination  at  and  below  the  navy-yard i,94 

Improvement  of  (s«e  Boston) i,81;  li,  1194 

Charlevoix  Harbor,  Mich.,  improvement  of i,  566;  v, 3928  * 

Charlotte  Harbor,  Fla.: 

Exammation  and  survey  of  inside  passage  to  Puntarasa . ..  i,  827;  lu,  2041, 2043 
Examination,  plan,  and  estimate  for  improvement,  including  Boca 

Grande i,827;  iu,2048,2058 

Improvement  of i,817;  m,2017 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,612;  vi,4163 

Water  levels i,715;  vm,5402 

Charts: 

Military  and  other  maps 1,718,721;  vui,5445 

Northern  and  Northwestern  Lakes i,711;  viu,5317 

Chatham  Harbor,  Mass.: 

Improvement  of i,92;  ii,1217 

Removal  of  wreck  in  New  Harbor i,98;  u,1218 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga  1,883;  iii,2106 

Improvement  between  Weetpoint  and  Franklin,  Ga i,  884;  in,  2110 

Survey  between  Westpoint  and  Franklin, Ga 1.344 


Digitized  by  VjOOQIC 


INDEX.  9 

Cheboygan  Harbor,  Mich. : 

Examination  and  survey 1,587;  vi,4013 

Improvement  of i,574;  vi,8973 

Chefnncte  River,  La.,  improvement  of i,  361 ;  iii,  2240 

Chehalis  River,  Waah.,  improvement  of i,680;  vi,4476 

Chelsea,  Mass.,  bridges  across  Mystic  River  to  Boston i,  698 

Chelsea^ Creek,  Mass.  («ee  Boston  Harbor) i,81;  u,1194 

Cheqnamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  516;  v,  8592 

Chesapeake  Bay,  Md.  and  Va.: 

Cape  Charles  City  Harbor,  Va. ,  improvement  of i,  259;  il,  1768 

Defenses  of  entrance,  at  Cape  Henry,  Va i,6 

Defenses  of  Hampton  Roads,  Va 1,6,11,28,886 

Hampton  Roads,  Va.,  examination  and  snrvey  at  Middle  Ground 

Bar -- 1,265;  11,1785,1788 

Rockhall  Harbor,  Md.,  examination, plan, and  estimate  for  improve- 
ment  - 1,280;  11,1670 

Rockhall  Harbor,  Md.,  improvement  of 1,218;  ii,  1648 

Waterway  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Curri- 
tuck Sound.. 1,262;  ii,1778 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pas- 
quotank River i,261;  n,1778 

Wreck  off  Pooles  Island,  removal  of 1,284;  n,  1693 

Wrecks  on  Lower  Middle  Ground  and  Tail  of  the  Horseshoe. . .  1, 264;  ii,  1788 

Chesconnessex  Creek,  Va.,  examination  of 1,265 

ChesterCreek,  Pa.,  removal  of  wreck  in  ..- 1,206;  ii,1589 

Chester  River.  Md.,  improvement  of i,319;  ii,1645 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  702 

Chicago  Drainage  Canal,  ni i,42 

Chicaero  Harbor  and  River,  111. : 

Bridge  across  Calumet  River  at  Ninety-fifth  street i,  701 

Bridge  across  Calumet  River  at  South  Chicago 1, 699 

Bridge  across  South  Branch  at  Canal  street 1,701 

Drainage  canal i,42 

Examination  and  survey i,  550;  v,  8868, 8865 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  542;  v,  8788 

Jmprovement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  569;  vi,  8947 

Improvement  of  outer  harbor i,  540;  v,  8779 

Improvement  of  river i,541;  v,8784 

Snrvey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan 1,549;  V,  8855 

Chickasahay  River,  Mis^. ,  improvement  of i,  858;  in,  2218 

Chief  of  Engineers,  officers  on  duty  in  office  of  the 1,723 

Chincoteagne  Bav,  Va.,  improvement  of  waterway  to  Delaware  Bay.  i,  217;  ii,  1642 
Chipola  River,  Fla. : 

Improvement  of  lower  river i,880;  iii,2095 

Improvement  of  upper  river i,831;  iii,2099 

Chippewa  River,  Wis.,  improvement  of i,437;  iv,2806 

Chitto,  Bogus,  La.,  improvement  of 1,858;  ni,£~^~ 


Chocolate  Bayou,  Tex.,  examination  and  survey . .  i, 895;  iv,  2408, 2406 

Choctaw,  Oklahoma  and  Gulf  Railroad  Company,  bridge  of i,  708 

Choctawhatchee  River,  Fla.  and  Ala. .  improvement  of i,  885;  m,  21 12 

Choptank  River,  Md.: 

Improvement  of 1,220;  n,1646 

Removal  of  wreck  in  Cambridge  Harbor i,229;  n,1660 

Christiana  River.  Del.  {see  Wilmington  Harbor) .    i,  208;  n,  1626 

CityofDvluth  (steamer),  removal  of  wreck  of 1,568;  v,8988 

City  of  Waco  (steamship) ,  removal  of  wreck  of i,  894;  nr,  2841 

Civilian  assistants  to  certain  engineer  officers i,85 

Claiborne  Harbor,  Md. ,  examination  and  survey i,  280;  ii,  1677, 1680 

Clara  (schooner),  removal  of  wreck  of i, 206;  ii,  1589 

Clark  Fork,  Columbia  River,  Wash,  {see  Pend  Oreille  River) i,690;  vi,4494 

Clatskanie  River,  Oreg. ,  improvement  of. i,  672;  vi,  4368 

Clear  Creek,  Tex.,  examination  and  survey i, 395;  iv,  2385, 2888 

Clearwater  River,  Idaho: 

.  Bridge  at  mouth  of  Lapwai  Creek i,700 

Bridge  near  Kamiah .• i,699 

Improvement  of i,664;  vi,4887 

Clearwater  Short  Line  Railway  Company,  bridge  of i,699 
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rwater  Valley  Railroad  Company,  bridge  of . 

eland  Harbor,  Ohio: 

Examination  of .. 

[mprovement  of i,595;  v 

Removal  of  wreck  in  Lake  Erie  near i,603;  \ 

Water  levels  -  i,715;  vi 

eland,  H,  (K  (schooner) ,  removal  of  wreck  of i, 603; ; 

ch  River,  Tenn.: 

Improvement  of  . . 1,465; 

Survey  of i,46tt; 

ton  River,  Mich.,  improvement  of i,583; 

>footand  Harlowe  Canal,  N.  C, improvement  of  waterway  via.  i,270; 
jfoot  Creek  or  River,  N.  C,  improvement  of  waterway  via....  i,270; 

ajock  Bay,  N.  C. ,  improvement  of  waterway  via i,  262 

9t  defenses.    See  Fortifications. 

tieco  River,  N.  H.,  improvement  of i,6( 

ities  Reef,  East  River,  N.  Y.: 

Ebuunination  and  survey i,160;  ii. 

Improvement  of Mo 

asset  Harbor,  Mass. ,  examination  and  survey i,  93;  ii , 

>rado,  department  of  the,  reconnaissances  and  explorationB. . .  i,  718; 
»rado  River,  Nev.,  examination   between    El   Dorado  Canyon  ai 

Rioville   .     

>rado  River,  Tex.: 

Examination  for  canal  around  great  raft i,<^ 

Elxamination  up  to  foot  of  great  raft . .  . .   i.  3 

imbia  (bugeye) ,  removal  of  wreck  of i, 

imbia,  department  of  the,  reconnaissances  and  explorations..  i,7I 
imbia.  District  of.    .SVc  Washington, 
imbia  River,  Oreg.  and  Wash. : 

Cascades  Canal,  construction  of i, 

Cascades  Canal, operating  and  care i, 

Celilo,  Oreg.,  improvement  above i 

Celilo  Falls  to  The  Dalles  Rapids,  examination  for  canal  and  loci 

Celilo  Falls  to  The  Dalles  Rapids,  boat  rail wav .,  i 

ClarkFork  {see  Pend  Oreille  River) i 

Changing ..  

Mouth  of,  defenses  at _  

Mouth  of,  examination  and  survey i,  67^ 

Mouth  of,  improvement  at 

Mouth  to  Willamette  River,  examination  and  survey i,  67( 

Mouth  to  Willamette  River,  improvement  from 

Three-mile  Rapids,  improvementat 

Tongue  Point,  Oreg.,  improvement  below _  . 

Vancouver,  Wash.,  to  Willamette  River, improvement  from, 
amercial    statistics    of    canals   at   Sault    Ste.    Marie,    Mid 

Ontario i, 

ipton  Creek,  N.  J.,  improvement  of 

ecuh  River,  Ala.: 

Bridges  at  Hendleys  Ferry,  near  Brewerton,  and  at  Parkers  1 

Improvementof  ..   . _ 

ffaree  River,  S.  C. : 

Improvement  between  Columbia  and  Granby 

Improvementof .__  . 


See  also  Laws. 

Examination  of  bills  of,  authorizing  construction  of  l>ridse$ 

Report  upon  bill  H.  R.  lOGo,  providing  for  \>ridgeB  a^rc 

waters 

neaut  Harbor,  Ohio,  improvement  of 

necticut,  defenses  of  coast  of _.     _. , 

necticut  River,  Conn. ,  improvement  below  Hartford. 

tentnia Creek,  N.  C.  improvementof      . 

tingencies  of  rivers  and  harbors,  estimate  of  appropriatior 

tinuing  contracts _  .  . 

Allegheny  River,  Pa.',  locks  and  dams 

Ambrose  Channel,  New  York  Harbor,  N.  Y 

Ashtabula  Harbor,  Ohio. .  -  .  - . 

Baltimore  Harbor,  Md 
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Continmng  contracts — Continued. 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y 1,1^;  n,  1464 

Big  Sandy  River,  Ky.  and  W.  Va i,496;  v,8847 

Black  River  (Lorain)  Harbor,  Ohio 1,594;  vi,4054 

Black  Rock  Harbor,  Buffalo,  N.  Y i,608;  yi,4135 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa i,  346;  in,  2177 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek,  i,  346;  in,  2167 

Boston  Harbor,  Mass l,81;  ii,1194 

Bridgeport  Harbor,  Conn 1,129;  n,1839 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y .  i,  608;  vi,  4185 

Buffalo  Harbor,  N.  Y i,606;  vi.4113 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,  168;  n,  1464 

Calumet  Harbor,  lU i,642;  v,3788 

Cape  Porpoise  Harbor,  Me i,65;  n,1146 

Cascades  Canal,  Columbia  River,  Greg i,668;  vi,4824 

Charleston  Harbor,  S.  C i,287;  in,  1867 

Chicago  River,  HI i,541;  v,3784 

Christiana  River.  Del i,208;  n,1626 

Cleveland  Harbor,  Ohio i,695;  vi,4063 

Columbia  River  at  the  Cascades,  Oreg i,658;  vi,4824 

Congaree  River,  S.  C _ i,285;  in,  1864 

Croatan  Sound,  N.C.,  waterway  via i,261;  ii,  1773 

Cumberland  River  above  Nashville,  Tenn i,  456;  iv,  2896 

Cumberland  Sound,  Ga.  and  Fla i,  804;  in,  1956 

Deep  Creek,  Va., and  waters  connecting  vnth  Pamlico  Sound..  i,261;  ii,  1773 

DelawareBay,  Del.,  harbor  of  refuge _ i,197;  ii,1576 

DelawareRiver,  N.  J.,  Pa.,andDel    i,189;  ii,1557 

Detroit  River,  Mich i,  584;  vi,  3997 

Duluth  and  Superior  Harbor,  Minn,  and  Wis i,  514;  v,  3554 

East  (Ambrose)  Channel,  New  York  Harbor.  N.  Y i,  161 ;  n,  1459 

Elizabeth  River,  Va. ,  to  Pamlico  Sound,  N.  C. ,  waterway i,  261 ;  n,  1773 

Erie  Basin,  Buffa'o,  N.  Y    i,608;  vi,4135 

Everett  Harbor,  Wash  ...   i,686;  vi,4485 

Falls  of  Ohio  River  at  Louisville,  Ky i,503;  v,3468 

Galveston  Harbor,  Tex i,384;  iv,2808 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y i,  163;  ii,  1464 

Grays  Harbor,  Wash i,678;  vi,4468 

Great  Lakes,  channels  in  connecting  waters  of  - .  - i,  569;  vi,  3947 

Gulf  port.  Miss.,  channel  to  Ship  Islund  Harbor   i,  855;  ni,  2216 

Hay  Lake  Channel,  St.  Marys  River,  Mich i,573;  vi,3969 

Horn  island  Harbor,  Miss.. i,852;  in, 2211 

Hudson  River,  N.  Y i,171;  n,1487 

Humboldt  Harbor  and  Bay,  Cal i,  632;  vi,  4237 

niinois  and  Mississippi  Canal,  111 i,546;  v,3810 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,  503;  v,  3463 

Kenosha  Harbor,  Wis i,534;  v,3706 

Kentucky  River,  Ky  ... i, 500;  v, 3363 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  517;  v,  3598 

Lorain  Harbor,  Ohio i,  594;  vi,  4054 

Michigan  City  outer  harbor,  Ind _ 1,551;  v,  8875 

Milwaukee  Bay,  Wis.,  harbor  of  refuge i,  581;  v,  8695 

Mississippi  River,  improving  outlet  at  Pass  a  Loutre i,  365;  in,  2246 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  694;  vii,  4525 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  426;  iv,  2631 

Mississippi  River,  between  Missouri  River  and  St.  Paul i,  432;  rv,  2692 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  434;  iv,  2768 

Missouri  River,  below  Sioux  City,  Iowa i,  695;  vn,  4935 

Mobile  Harbor,  Ala i,  344;  in,  2161 

Monongahela  River,  W.  Va.  and  Pa i,  477, 478;  v,  8225, 3228 

Narragansett  Bay,  R.I i,102;  ii,1257 

New  Haven  Harbor,  Conn    1,128;  ii,  1883 

New  York  Harbor,  N.  Y. ,  Ambrose  Channel i,  161;  n,  1450 

New  York  Harbor.  N.  Y. ,  Gowanus  Bay  channels i,  163;  n,  1464 

Norfolk  Harbor,  Va. ,  to  Pamlico  Sound,  N.  C. ,  waterway i,  261 ;  ii,  1773 

Northern  and  Northwestern  Lakes,  channels  connecting i,  569;  vi,  3947 

Oakland  Harbor,  Cal i,  626;  vi,  4218 

Ocmulgee River,  Ga i,801;  ni,1944 

Ohio  River,  Falls  of ,  at  Louisville,  Ky i,503;  v,8463 

Ohio  River,  movable  dams i,473;  v,8146 

Osage  River,  Mo i,  605;  vn,  4985, 4944, 4947 
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Continning  contracts— Continued. 

Pamlico  Sound,  N.  C. ,  waterway  to  Norfolk  Harbor,  Va i,  261 ;  n,  1778 

Pascagoula  River,  Miss i,  353;  m,  2211 

Pass  a  Lontre,  Mississippi  River 1,366;  iii,^46 

Patapsco  River,  Md 1,231;  ii,1687 

Philadelphia  Harbor,  Pa i,193;  u,1566 

Plaquemine  Bayou,  La i,869;  iii,2331 

Portage  Lake  harbor  of  refuse,  Mich i,564;  v,3922 

Portland  Harbor,  Me.,  including  Back  Cove i,60;  ii,  1097 

Potomac  River,  below  Washington, D. C i,238;  ii,1706 

Providence  River  and  Narragansett  Bay, R.I _ i,  102;  ii,  1257 

Racine  Harbor,  Wis i,533;  v,a708 

Red  Hook  Channel,  New  York  Harbor,  N.Y i,163;  ii,1464 

Rockland  Harbor,  Me i,54;  ii,1089 

Sabine  Pass,  Tex.... i,380;  ni,22T6 

Sacramento  River, Cal i,629;  vi,4230 

St.  Joseph  Harbor,  Mich i,552;  v,3879 

St. Maryg  River, Mich.,  Hay  Lake  Channel i,573;  vi,39e9 

Sandbeach  harbor  of  refuge,  Mich i,578;  vi,3983 

Ban  Francisco  Harbor,  Cal  i,  625;  vi,  4215 

San  Pedro  Bay,  Cal _• i i,621;  vi,4187 

Savannah  Harbor,  Qa.   i,292;  ni,1918 

Savannah  River.  Qa. ,  between  Augusta  and  Savannah i,  294;  in,  1938 

Sheboygan  Harbor,  Wis  .- .       i,  530;  v,  3687 

Ship  channel  connecting  waters  of  the  Great  Lakes  — i,  569;  vi,  3947 

Ship  Island  Harbor,  Miss.,  channel  to  Gulfport. i,355;  in, 2216 

South  Chicago  Harbor,  111.  {see  Calumet  Harbor) i,  542;  v,  3788 

Superior  Harbor,  Wis i,  514;  v,  3554 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway i,517;  v,359H 

Tampa  Bay,  Fla i,321;  in,aO^ 

Toledo  Harbor,  Ohio i,  589;  vi,  4083 

Tombififbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i.  346;  in,  2177 

Union  River,  Me i,49;  n,1081 

Vicksburg Harbor, Miss i,408;  iv,2524 

Warrior  River,  Ala., below  Tuscaloosa i,846;  iii,2177 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  346;  ui,  2167 

White  River  (upper).  Ark.. i,419;  nr,3596 

Willamette  River,  above  Portland,  Oreg i,667;  vi,4347 

Wilmington  Harbor,  Del i,208;  u,1036 

Winyah  Bay,  S.C i,281;  in,  1851 

Yamhill  River,  Oreg i,667;  vi,4S47 

YaquinaBay,  Oreg 1,646;  vi,4291 

Yazoo  River,  Miss.,  at  the  mouth 1,408;  iv, 2584 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of i,  199;  n,  1580 

Coosa  River,  Ga. ,  and  Ala. : 

Improvement  above  East  Tenn. ,  Va.  and  Ga.  R.  R.  Bridge i,  341 ;    in,  2137 

Improvement  below  East  Tenn. ,  Va .  and  Ga.  R.  R.  Bridge i,  342;  in,  2143 

Operating  and  care  of  locks  and  dams 1,343;  in,2145 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Dredging  harbor i,642;  vi,4280 

Improvement  of  entrance  to  bay  and  harbor i,640;  vi,4274 

Improvement  of  riyer i,  644;  vi,  4283 

Copper  Harbor,  Mich.,  examination,  plan,  and  estimate  for  improve- 
ment  1,522;  V, 3636,8641 

Coquille  River,  Oreg. : 

Improvement  below  Coquille i,636;  vi,4266 

Improvement  between  Coquille  and  Myrtle  Point - i,  638;  vi,  4271 

Core  Sound,  N.  C,  examination  of  waterway  from  South  Mills  to  and 

including  Beaufort  and  Ocracoke  inlets i,  265, 277 

Corporations,  occupancy  of  public  structures  by i,  40;  vm,  5085 

Corps  of  Engineers: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  first  session, affecting  the vni,  5459 

Number  and  distribution  of  officers i,3,4 

Officers  detacHed  _. . i,4 

Officers  on  duty  in  office  of  the  Chief  of  Engineers i,72S 

Coscob  Harbor,  Conn.,  improvement  of 1,138;  n,1849 

Cottege  City,  Mass.,  examination  at i,lll;  n,1293 

Cotuit  Harbor.  Mass.,  examination  of i,lll;  n,1287 
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ConrtableaaBayou,  La.,improTementof i,871;  iii,2259 

Cowlitz  River,  Wash.,  improvement  of i,674;  vi,4366 

Crescent  Bay  and  City,  CaL,  examination  of  harbor i,  684;  vi,  4262 

Croatan  Soxmd,  N.  C: 

Examination  of  waterway  from  Sonth  Mills  to  and  including  Bean- 
fort  and  Ocracoke  inlets 1,265,277 

Improvementof  waterway  toNorf oik,  Va. ,  via  Pasquotank  River .  i,  261 ;  ii,  1773 

Crockett,  David  (barge) ,  removal  of  wreck  of- _  i,  166;  ii,  1472 

Crooked  River,  Fla.    See  Carrabelle  Bar  and  Harbor  and  Ocklookonnee 
River. 

Crooked  Slough,  111.,  examination  for  dam  across i,  484;  iv,  2759 

Crystal  River,  Fla. ,  examination  and  survey i,  327;  iii,  2074, 2078 

Cumberland  River,  Tenn.  and  Ky.: 

Bridges  across,  report  on  Congpressional  bill  providing  for  construc- 
tion of 1,40;  VIII,  6103 

Gauging  (see  Mississippi  River) i»412;  iv,2540 

Improvement  above  In ashville,' Tenn i,456;  iv,2896 

Improvement  below  Nashville,  Tenn i,  454;  iv,  2891 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,25,917 

Improvementof i,804;  iii,1956 

CummtngSy  William  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1588 

Current  River,  Ark.  and  Mo.: 

Examination  between  Crooked  and  CuiTent  creeks.  Mo 1, 424;  iv,  2614 

Improvementof 1,422;  iv,2608 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  262;  ii,  1778 

Curtis  Bay,  Baltimore,  Md.: 

Harbor  lines i,40;  ii,1697 

Improvement  of  channel  to i,233;  ii,  1692 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  330;  iii,  2095 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cyi?/ier  (lighter),  removal  of  wreck  of i,  306;  in,  1961 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of i,  401;  iv,  2502 

I>. 

Daisy  (canal  boat),  removal  of  wreck  of i,166;  ii,  1473 

Dams.    See  Canals  and  Waterways. 

Darien  Harbor, Ga.,  improvementof ^ i|297;  in,  1935 

Davis  Island  Dam.  Ohio  River,  Pa. ,  operating  and  care i,  473;  v,  3140 

Dealslsland,  Md.,  removal  of  wreck  at i,229;  ii,1661 

D6bri8,  mining,  in  California i,696;  viii,5007 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterway 

via  1,261;  ii,1773 

Deep  River.  Wash.,  bridge  across i,699 

Defenses,  seacoast.    See  Fortifications. 

DelaD CO,  N.  J.,  bridge  across  Rancocas  Creek  or  River i,701 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of 1,6,20,35,842 

Delaware  Breakwater,  construction  of i,  196;  n,  1575 

.  Harbor  of  refuge  in  bay,  construction  of  . .     i,  197;  ii,  1576 

Ice  harbor  at  Marcushook,  Pa. ,  improvement  of i,  195;  ii,  1574 

Improvement  of  river 1,189;  ii,  1557 

Philadelphia  and  Camden  Harbor,  improvement  of i,  193;  ii,  1566 

Pier  near  Lewes,  Del.,  construction  of i,  196;  li,  1574 

Plan  and  estimate  for  improvement  below  Christian  street,  Philadel- 

W^hla 1,207;  n,1615 
aterway  to  Chincoteague  Bay,  Va. ,  improvement  of i,  217;  n,  1642 

Wrecks,  removal  of i,206;  ii,1587 

Delaware  Breakwater,  Del. ,  construction  of i,  196;  ii,  1575 

Delaware,  Fort,  Del.,  defenses  at.    See  Delaware  River. 
Delta   Point,  Mississippi   River,  La.  {see   Mississippi   River   Commis- 
sion)    1,694;  vii,  4525 

DennisCreek,N.  J.,  removal  of  wreck  in i,  206;  ii,  1589 

Departments,  Executive,  Washington,  D.  C,  telegraph  line  connecting 

(«e6  Public  buildings  and  grounds) i,  710;  viii,  5227, 5262 

Departments,  military,  reconnaissances  and  explorations  in i,  718;  vui,  5445 

Depot,  Engineer,  Willets  Point,  N.  Y 1,87,1052 

Derelicts.    See  IT^recks 

Deschutes  River,  Wash.  (*ee  Olympia Harbor) i,683;  vi,4481 
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Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  Riyer,  operating  and 

care. i,4HS;  iv,2744 

Des  Plaines  River,  111.,  suryey  for  extension  of  navigation  to  Lake  Michi- 
gan ... 1,549;  v,8855 

Deterioration  of  river  and  harbor  works i,40;  vin,5071 

Detroit  River,  Mich.: 

Examination  of  channel  west  of  Grosse  Isle i,  587 

Improvement  of i,584;  vi,3997 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  509;  yi,  3947 

Survey  from  Detroit  to  Lake  Erie » i,587;  vi,4015 

Diamond  Reef,  East  River,  N.  T.: 

Examination  and  snrvey i,ldO;  ii,1435,14S9 

Improvement  of i,152;  u,1403 

Dickinson  Bayou,  Tex. ,  examination  and  survey i,  895;  iv,  2396, 2399 

Disappearing  carriages. i,7 

Dismal  Swamp  Canal,  Va.  and  N.  C: 

Examination  of  waterway  from  South  Mills,  N.  C,,  to  and  including 

Beaufort  and  Ocracoke  inlets 1,265,277 

Improvement  of  waterway  via i»261;  n,1778 

District  of  Columbia.    See  Washington. 

Dividing  Creek.  Md.  («ee  La  Trappe  River) 1,222;  n,  1648 

Divisions,  engineer i,44 

Divisions,  military,  reconnaissances  and  explorations  in i,  718:  vin,  5445 

Doboy  Bar,  CJa.,  improvement  of i,297;  in,  1933 

Dodson,  Frank  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1589 

Doe,  Nellie  (schooner) ,  removal  of  wreck  of i,  HO;  n,  1281 

Dog  Island,  St.  Georges  Sound,  Fla. ,  harbor  lines i,  40;  ui,  2158 

Double  Bayou,  Tex.,  improvement  of,  including  months  of  adjacent 

streams. i,891;  i\%2334 

Drayton,  K.  Dak.,  bridge  across  Red  River  of  the  North i,697 

Dredge  boats: 

For  Mississippi  River  and  other  waters i,  41, 866;  in,  2246 

For  works  in  Florida,  construction  of   1 i,  315;  iii,  1985 

For  works  on  Texas  coast,  procurement  of i,  391;  rv,  2334 

Sale  of ,  when  not  needed i,44 

Duck  Creek  (Smyrna  River),  Del.: 

Examination  of i,231 

Improvement  of i,212;  u,i635 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge i,  122;  ii,  1331 

Duluth  Canal,  Minn,  (see  Duluth  Harbor) i,514;  v,8554 

Duluth  Harbor,  Minn.: 

Harbor  lines i,40;  v,3642 

Improvement  of i,  514;  v,  3554 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  569;  vi,  3947 
Dunkirk  Harbor,  N.  Y.: 

Examination  and  survey i,611;  vi,  4148, 4150 

Improvement  of i,605;  vi,4108 

Duwamish  River,  Wash.: 

Bridge  across i,  700 

Improvement  of  (see  Puget  Sound) i,681;  vi,4477 

Duxbury  Harbor,  Mass. ,  improvement  of i,  89;  ii,  1 209 

Dynamite  batteries i,10,35 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 

sentativesof i, 41, 360;  in, 2225 

East  (Ambrose)  Channel,  New  YorkHarbor,N.Y.,improvementof-  i,161;  ii,1459 

East  Bay  Bayou,  Tex. ,  examination  and  survey i,  394;  iv,  2379, 2381 

East  Channel,  New  York  Harbor,  N.Y.,  improvement  of i,161;  u,1459 

East  Chester  Creek,  N.  Y. ,  improvement  of i,  145;  ii,  1387 

Eastern  Bay,  Md.,  examination  and  survey  of  Claiborne  Harbor-  i,230;  11,1677,1680 

Eastern  Branch,  Elizabeth  River,  Va.  (see  Norfolk  Harbor ) i,  255;  ii,  1768 

East  Pass,  Carrabelle  Harbor,  Fla.,  examination,  plan,  and  estimate  for 

improvement 1,343;  m,  2152, 2157 

East  River,  Ga.    See  Brunswick  Harbor. 
East  River,  N.  Y.: 

Bridge  No.  3,  at  New  York  City 1,700 

Examination  and  survey  of  Diamond  and  Coenties  reefs.,  i,  160;  ii,  1485, 1489 
Harbor  lilies i,40;  11,1455,1457 
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East  River,  N.  Y.— Continued. 

Improvement  of i,152;  ii,1403 

Improvement  of  Wallabont  Channel i,156;  ii,1413 

Wreck  in,  removal  of u,1422 

Echo  Bay,  New  Bochelle,  N.  T.,  examination,  plan,  and  estimate  for 

improvement : i,160;  11,1423,1429 

Ecorse  Township,  Mich.: 

Bridge  of,  across  Ronge  Eiver  at  Dix  avenue 1,702 

Bridge  of ,  across  Ronge  River  at  Fort  street i,700 

EdentonBay,  N.  C. ,  improvement  of I,2d8;  n,1780 

Elgin,  Ark,  removal  of  wreck  in  Black  River i,424;  iv,2613 

Elizabeth  River,  N.  J. ,  improvement  of i,  179;  ii,  1503 

Elizabeth  River,  Va.: 

Examination  at  vicinity  of  pier  of  Southern  Railway  Company,  Nor- 
folk    _ I,2e5 

Harbor  lines  at  Norfolk i,40;  ii,1791 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  255;  ii,  1763 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C,  via  Currituck 

Sound ,.. 1,262;  11,1778 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 

tankRiver _.  i,261;  ii,1773 

Improvement  of  Western  Branch i,  256;  ii,  1765 

Removal  of  wrecked  cars  from  Sewall  Point  Channel i,  364;  ii,  1784 

Removal  of  wreck  in  Southern  Branch .  i,264;  n,1783 

Elkpoint,  S.  Dak.  (see  Missouri  River) i,444;  iv,2859 

Elk  River,  Md.,  examination  and  survey i,280;  11,1665,1668 

Elk  River,  Tenn.  and  Ala.: 

Improvement  of i,467;  y,2952 

Survey  of 1.469;  v,8077 

Elk  River,  W.  Va.: 

Examination  up  to  Sutton i,508;  v,3892 

Improvement  of i,498;  v,3837 

ElleiiMaria  (schooner),  removal  of  wreck  of -.   i,77;  n,1169 

Elliott,  John  W.  (sloop),  removal  of  wreck  of i,206;  n,1588 

Embankments .   1,11,35 

Employees,  injured,  recommendation  regarding  aid  to i,44 

Endicott  Board,  the i,5 

Engineer  Depot,  Willets  Point,  N.  Y 1,87,1052 

Engineer  divisions i,44 

Engineer  officers,  civilian  assistants  to  certain i,35 

Engineers,  Battalion  of 1,36,1050 

Engineers,  Chief  of,  officers  on  duty  in  office  of  the i,723 

Engineer  School,  Fort  Totten.  N.  Y 1,36,88,1047 

Engineers,  Corps  of: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  first  session,  ajffecting  the viu,  5459 

Number  and  distribution  of  officers i,3,4 

Officers  detached -         i,4 

Officers  on  daty  in  office  of  the  Chief  of  Engineers i,723 

Engineers,  The  Board  of 1,5,6,727 

Engineer  troops,  equipment  of 1,35,38 

Eiiuipmentof  engineer  troops 1,35,38 

Erie  Basin,  Buffalo,  N.  Y.: 

Examination  of  Lake  Erie  entrance  to i,611 

Improvement  of  Buffalo  entrance  to i,  608;  vi,  4135 

Erie  Canal,  N.  Y. ,  preservation  of  bench  marks  along i,  715;  viii,  5402 

Erie  Harbor,  Pa. : 

Improvement  of i,604;  vi,4099 

Water  levels i,715;  vni,6402 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Breakwater  construction  at  harborson yi,4084 

Removal  of  wrecks i,608;  vi,  4094, 4095, 4096 

Water  levels i,715;  vni,  5819, 5402 

Escambia  Conn ty,  Ala.,  bridges  of 1,697 

Escambia  River,  Fla.,  improvement  of i,339;  iu,2129 

Escanaba,  Mich.,  water  levels i,715;  viii,5402 

EsopuB  Creek.  N.  Y.    See  Saugerties  Harbor. 

E98ex  Riv^r,  Maes.,  improvement  of i.72;  n,1159 
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Istheirille-Minim  Creek  Canal,  S.  C: 

Examination,  plans,  and  eetimatefi  for  extension  of,  to  Alliga 

or  River  i, 

Improvement  of  (see  Santee  River) 

Qfltimatee  of  appropriations  required: 

Fortifications 

River  and  harbor  examinations,  surveys,  etc 

River  and  harbor  improvements 

Cnreka  Slongh,  CaL,  brioge  across 

Svansville,  Ind.  {Ree  Ohio  River) 

Sverett  Harbor,  Wash.,  improvement  of 

Examinations,  estimate  of  impropriation  for 

Sxecntive  Departments,  Washington,  D.  C,  telegraph  line  o 

(see  Public  baildings  and  grounds) i,  i 

Executive    Mansion,   Washington,   D.   O.    (see   Public    baiU: 

grounds) 

Sxeter  River,  N.  H.,  improvement  of 

Explorations  and  reconnaissances  in   military  divisions   ai 
ments 

F, 

Fairbanks^  R.  O,  (canal  boat),  removal  of  wreck  of 

Pairhaven  Harbor,  Mass.    See  New  Bedford. 

Fairport  Harbor,  Ohio,  improvement  of 

Fairy  Lake,  Tex.  and  La.  (see  Cypress  Bayou) 

Palia,  Bogus,  La.,  improvement  of 

Pall  River  Harbor,  Mass.: 

Harbor  lines  in  Mount  Hope  Bay 

Improvement  of 

Palls  of  Ohio  River,  Louisville,  Ky.: 

Improvement  of,  including  Inaiana  Chute. 

Operating  and  care  of  Louisville  and  Portland  Canal 

Farrell  (tugboat),  removal  of  wreck  of 

Payetteville,  N.  C,  examination  of  Cape  Fear  River  from  Wi 
Peather  River,  Cal.: 

Improvement  of 

Improvement  of.  by  California  Debris  Commission 

Pemandina,  Fla.,  improvement  of  waterway  to  Savannah,  G 

Filtration  plant,  Washington  Aqueduct,  D.  C 

Pinegan  Slough,  San  Joaquin  River,  Cal. ,  examination  for  cl«: 

Pire  island  Inlet,  N.  T., examinations  of 

Pishers  Island,  N.  Y.,  defenses  at.    See  Long  Island  Sound. 
Pishing  Creek,  N.C.: 

Bridge  across 

Improvement  of 

Pive-mile  River  Harbor.  Conn.,  improvement  of . 

Flag  Lake  and  River,  Wis.  (see  Port  wing  Harbor) 

Flathead  River,  Mont.,  improvement  of     

Fleming  Park,  Pa. ,  bridge  across  Ohio  River 

Flint  River,  Qa.,  improvement  of 

Florida: 

Construction  of  dredge  and  snag  boat 

Defenses  of  east  coast 

Removal  of  water  hyacinth 

?1oyd,  Sergt.  Charles,  monument  to 

^'lushing  Bay,  N.  Y.,  improvement  of _  _ . 

Hynns  Knoll,  New  York  Harbor,  N.  Y.,  removal  of  "wreck 

forked  Deer  River,  Tenn. ,  improvement  of 

Tort  Benton.  Mont,  (see  Missouri  River) 

Tort  Caswel,  N.  C. ,  defenses  at.    See  Wilmington. 
Tort  Delaware,  Del. .  defenses  at.    See  Delaware  River. 
''ortificaiions: 

Board  of  Ordnance  and  Fortification . 

Board  on  Fortifications  and  other  Defenses  (Endioott  1 

Board  on  Torpedo  System . 

Dynamite  batteries 

Employees,  injured,  recommendation  regardingr  Aid  tx 

Engineer  divisions 

Estimates  of  appropriations  required 
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Fortifications—Continued . 

General  statement  and  progress  of  work i,  5 

Qnn  and  mortar  batteries i,  6, 7, 35 

Insular  possessions ^..  1,6,10,35 

Preservation  and  repair  of 1,11,35,38 

Projects 1,6 

Range  and  position  finders i,  10, 35 

Seawalls  and  embankments i,ll,35 

Sites 1,12,35 

Submarine  mines .* 1,12,35,37 

Supplies  for  seacoast  defenses i ,  1 1 ,  35, 37 

The  board  of  Engineers _ 1,5,6,727 

Fort  Monroe,  Va.,  defenses  at.    See  Hampton  Roads. 

Fort  Morgan,  Ala. ,  examination  of  bar  below,  in  Mobile  Harbor i,  360 

Fort  Pierre,  S.  Dak.  («ce  Missouri  River) -. i,444;  iv,2859 

Fort  Point  Channel,  Boston  Harbor,  Mass.: 

Broadway  Bridge,  across : 1,701 

Improvement  of i,81;  ii,1194 

Fort  San  Jacinto,  Galveston  Harbor,  Tex. ,  harbor  lines  at i,  40;  iv,  2475 

Fort  Schuyler,  N.  Y.,  defenses  at.    See  New  York  Harbor. 

Fort  Small  wood,  Md.,  defenses  at.    See  Baltimore  Harbor. 

Fort Totten,  N.  Y.,postof 1,36,38,1045 

Fort  Wadsworth,  N.  Y. ,  defenses  at.    See  New  York  Harbor. 

Fort  Washakie,  Wyo. ,  road  to  Buffalo  Fork,  Snake  River i,  721 ;  viii,  5453 

Fox  River,  Wis.: 

Examination  and  survey  of  Qreen  Bay  Harbor i,  538;  v,  3747, 3750 

Improvement  of i,  536;  v,  3712 

Improvement  of  Qreen  Bay  Harbor i,524;  v,3657 

Operating  and  care  of  locks  and  dams i,537;  v,3721 

Frankford  Creek,  Pa.,  bridge  obstructing i,703 

Frankfort  Harbor,  Mich. ,  improvement  of i,  565;  v,  3935 

Frankfort,  Mo. ,  removal  of  wreck  in  Marsh  River i,  62;  ii,  1100 

French  Broad  River,  Tenn.: 

Improvement  of i,463;  v,2944 

Surveyof i, 468;  v, 3018 

FriencL  Lottie  K,    (schooner),  removal  of  wreck   of,  from   Delaware 

Bay 1,206;  it,  1587 

Fulton,  Ark.: 

Improvement  of  Red  River  above i,401;  iv,2480 

Improvement  of  Red  River  below i,398;  iv,2480 

G. 

Galena  River,  HI.,  operating  and  care  of  lock  and  dam i,  483;  iv,  2752 

Galveston  and  Brazos  Canal,  Tex.  (see  Oyster  Creek) i,  396;  iv,  2418, 2421 

Galveston  Bay  and  Harbor,  Tex.:  , 

Deepening  channel  from  Galveston  to  Texas  City i,  386;  iv,  2326 

Defenses  of 1,6,29,958 

Examination  of  bay. i,398 

Examination  of  inner  harbor 1,398 

Harbor  lines  at  Fort  San  Jacinto i,40;  iv,2475 

Improvement      of      West      Bay      and      mouths      of      adjacent 

streams 1,389,391;  iv,  2331, 2334 

Improvement  of  harbor i,  884;  i v,  2308 

Improvement   of    ship    channel    and    Buffalo    Bayou    to    Hous- 
ton  1,386;  IV, 2825, 2327, 2330 

Removal  of  wreck  in  harbor 1,394;  iv,2341 

Surveyof i,394;  iv,2309 

Gardiners  Point,  N.  Y. ,  defenses  at.   See  Long  Island  Sound. 

Gasconade   River,    Mo.,    improvement   by    Missouri    River   Commis- 
sion    1,695;  vil,  4935, 4946, 4948 

Gauging : 

Columbia  River,  Oreg.  and  Wash i,675;  vi,4368 

Mississippi  River  and  tributaries i,412;  iv,2540 

Mississippi  River  at  St.  Paul,  Minn , i,441;  iv,2821 

Northern  and  Northwestern  Lakes i,  715;  viii,  5319, 5402 

Gauley  River,  W.  Va.,  improvement  of i,494;  v,3840 

GMney  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of i,161;  ii,1459 

Removal  of  wrecks 1,166,167;  ii,1471,1475 

ENG  1900 2 


Digitized  by  VjOOQIC 


18  INDEX. 

Gene8eeRiver,N.Y.  («ce  Charlotte  Harbor) i,612;  vi,41© 

G^rge  Lake,  St.  Johns  River,  Fla.  (iree  Volnsia  Bar) i,810;  in,19:S 

Georges  River,  Me.,  imDroyement  of i,57;  n,1098 

G^rgetown,  D.  C.    Se€  Washington. 
Georgetown  Harbor,  S.  C. : 

Examination  and  snrvey  of  Sampit  River i,  291 ;  m,  1883, 1887, 1892 

Improvement  of  («€6aZ«oWinyah  Bay) 1,380,281;  m,  1850, 1851 

G^rgia,  defenses  of  coast  of 1,6,25,917 

Georgiana  Slongh,  Sacramento  River,  Cal.,  bridge  at  Walnnt  Grove i,^ 

Gettysburg,  Pa. ,  memorial  tablet  to  Abraham  Lincoln  {see  Pablic  bnild- 

ings  and  gpronnds) i,710;  vni,5227 

Oettysbnrgh  (canal  boat) ,  removal  of  wreck  of i,  1 59;  ri,  1421 

Oillan,  James  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1589 

Glencove  Harbor,  N.  Y.,  improvement  of  1,150;  11^1399 

Gloucester  Harbor,  Mass.,  improvement  of i,  74;  ii,  IIM 

Goat  Island  Ledge,  Portsmouth 'Harbor,  N.  H.  (see  Pull-and-be-danmed 

Point) 1,77;  ii,I170 

Gk)lconda,  111.  (see  Ohio  River) i,469;  v,30^5 

Golden  Gate,  San  Francisco  Bay,  Cal.,  examination,  plan,  and  estimate 

for  improvement  of  channel  to  Karquines  Strait i,  634;  vi,  4258, 4260 

Goshen  Creek,  N.  J.,  improvement  of i,204;  n,  1585 

Gtosport  Harbor,  N.  H.  (see  Isles  of  Shoals) i,  77;  ii,  1172, 1175 

Government  Printing  Oiffice,  Washington,  D.  C.  {see  Public  buildings  and 

grounds) , i,  710,  vm,  5227 

Governors  Island,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below 

Castle  Williams i,  166;  ii.  1473 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of .  i,  163;  ii,  14<>4 

Gowanus  Canal  (ftee  Gowanus  Bay) i,  163;  u,  14<it 

Gowanus  Creek  Channel,  improvement  of i,  165;  ii,  1469 

Grande,  Boca,  Fla.,   examination,   plan,   and   estimate   for   improve- 
ment   1,327;  111,2048,8053 

Grand  Ecore,  La.,  bridge  across  Red  River i,e9s 

Grand  Haven  Harbor,  Mich. ,  improvement  of i,  657;  v,  3885 

Grand  Lake,  La.  (sec  Mermen  tan  River) i,874;  ui,^64 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,520;  v,3610 

Grand  Marais,  Minn. ,  inrprovement  of  harbor i,  513;  v,  3547 

Grand  Rapids  Lock  and  Dam,  Wabash  River i,508;  v,349S 

Grand  River,  La.,  improvement  of i,369;  in, 2351 

Grand  River,  Mich.: 

Improvement  of i,558;  v,3899 

Improvement  of  Grand  Haven  Harbor i,557;  v,3895 

Grand  River,  Ohio  («ee  Fairport  Harbor) i,598;  vi,4070 

Grasse  River,  N.  Y.,  examination  of I,619 

Orasse,  Salvia  de  (steamer)  wreck  of  {see  Columbia  River,  below  Tongue 

Point) 1,670;  vi,4S60 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance . . .  i,  678;  vi,  4468 
Great  Kanawha  River,  W.  Va.  {see  Kanawha): 

Bridges  across,  report  on  Congression^  bill  providing  for  construc- 
tion of 1, 40,  vm,  5103 

Improvement  of i,490:  v,3322 

Operating  and  care  of  locks  and  dams i,492;  v,3325 

Great  Lakes: 

Defenses  of 1,30,973 

Improvement  of  channels  in  waters  connecting i,  569;  vi,  3947 

Preservation  of  bench  marks  along  Erie  Canal,  N.  Y 1,715;  viii,  540*2 

Surveys  and  charts i,711;  vin,5317 

Water  levels i,716;  vra,  5319, 5402 

Great  Pedee  River,  S.  C: 

Examination  of 1,292 

Improvement  of i,279;  ni,1847 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  109;  ii,  1878 

Great  Sodus  Bay,  N.  Y. ,  improvement  of  harbor . : i,  614;  vi,  4166 

Great  South  Bay,  N.  Y.,  examinations  from  Fire  Island  Inlet  to  Pat- 

chogue 1,160,161;  ii,144S 

Green  Bay  Harbor,  Fox  River,  Wis.: 

Examination  and  survey 1,588;  v,3747,8750 

Improvement  of , i,524;  v,8657 

Green  Bay,  Mich.,  water  levels  at  Escanaba.. i,715;  viii,5408 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  103;  ii,  1260 
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Greenleaf  Bend,  Mississippi  River,  III.: 

Examination    and    survey    for     preventing     break     into     Cache 

River i,431;  iv,2672,3674 

Prevention  of  break  into  Cache  River 1,429;  iv,2666 

Green  River,  Ky.: 

Examination,  plan,  and  estimate  for  improvement i,  512;  y ,  3542 

Improvement  above  month  of  Bifl"  Barren  River  (Lock  No.  6) . .  i,  510;  v,  8501 

Operating  and  care  of  locks  and  dams i»611;  v,8516 

Reconstruction  of  Lock  No.  2,  at  Rnmsey i,509;  v,3501 

Greenville  Harbor,  Miss,  (see  Mississippi  River  Commission) i,  694;  vn,  4525 

Greenville,  N.  J.,  harbor  lines  at  Jersey  Flats,  New  York  Harbor,  oppo- 
site   1,40;  11,1475 

Greenwich  Harbor,  Conn. ,  improvement  of i,  140;  ii,  1350 

Grosse  Isle,  Mich.    See  Detroit  River. 

Grounds,  public  buildings  and.  District  of  Columbia i,  710;  viii,  5227 

Gulfport,  Miss. ,  improvement  of  channel  to  Ship  Island  Harbor. . .  i,  355;  iii,  2216 

Gulf  States: 

Removal  of  water  hyacinth  from  Florida  waters i,  815;  ni,  1985 

Removal  of  water  hyacinth  from  waters  of  Louisiana i»377;  iii,2270 

Gun  batteries 1,6,7,85 

Guyandot  River,  W.  Va.: 

Bridges  across i,700 

Examination  of i,503;  v,8396 

Improvement  of i,495;  v,d343 

Guyandot  Valley  Railway  Company,  bridge  of i,700 

H. 

Hackensack  City  and  River,  N.  J.: 

Bridge  of  city  . 1,700 

Bridge  of  the  Morris  and  Essex  Railroad  Company i,701 

Hagan,  John  (barge),  removal  of  wreck  of 1, 254;  li,  1738 

Hahnemann,     Samuel,     monument    to     {see    Public    buildings    and 

grounds) 1,710;  vin,  5227, 5265 

Hall,  Richard  (schooner),  removal  of  wreck  of 1,159;  ii,1421 

Hampton  Creek,  Va.,  removal  of  wreck i,264;  ii,  1784 

Hampton  Roads,  Va. : 

Defenses  of 1,6,11,23,886 

Defenses  of  entrance  to  Chesapeake  Bay  at  Cape  Henry i,  6 

Examination  and  survey  at  Middle  Ground  Bm: i,  265;  n,  1785, 1788 

Harbor  lines,  establishment  of i,40 

Baltimore  Harbor,  Md 1,40;  11,1698,1697 

Boston  harbor.  Mass i,40;  ii,  1225 

Buffalo  Harbor,  N.  Y ".. i,40;  vi,4l56 

Cambridge,  Mass i,40;  ll,1225 

Charles  River,  Mass *. i,40;  li,1225 

Curtis  Bay,  Baltimore  Harbor,  Md i,40;  u,  1697 

Doff  Island,  St.  Georges  Sound,  Fla i,40;  m,2158 

DuTuth  Harbor,Minn i,40;  v,8642 

EastRiver,N.  Y i,40;  11,1455,1457 

Elizabeth  River,  Va i,40;  ii,1791 

Fall  River  Harbor,  Mass.- i,40;  ii,1311 

Fort  San  Jacinto,  Galveston  Harbor,  Tex i,40;  iv,2475 

Galveston  Harbor,  Tex i,40;  iv,2475 

Greenville,  N.  J i,40;  ii,1475 

Hillsboro  River,  Fla 1,40;  III.2084 

Honolulu  Harbor,  Hawaiian  Islands i,40;  viii,5095 

James  River,  Va i,40;  ii,1761 

Jersey  Flats,  Upper  Now  York  Bay,  N.  Y :..  i,40;  ii,1475 

Kenosha  Harbor,  Wis i,40;  v,3776 

Laporte,Tex i,40;  iv,2476 

Mount  Hope  Bay,  Mass i,40;  u,1311 

Neuse  River,  N.C i,40;  lii,1837 

Newborn  Harbor. N.  C i,40;  in,ia37 

New  Haven  Harbor,  Conn  - i,40;  ii,1366 

New  London  Harbor,  Conn i,40;  ii,1363 

New  York  Harbor.  N.  Y 1,40;  11,1455,1457,1475 

NiagaraRiver.N.  Y i,  40;  vi,  4156, 4159 

Norfolk  Harbor,  Va i,40;  ii,  1791 

North  Tonawanda,  N.  Y i,40;  vi,4159 

Patapsco  River,  Md i,40;  ii,1693,1697 
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Harbor  lines,  establishment  of— Contlnned. 

Portland.  Oreg i,40;  vi,4456 

Richmond  Harbor,  Va i,40;  ii,1761 

Rockland  Harbor,  Me i,40;  ii,ll^ 

St.  Georges  Sonnd,  Fla i,40;  ra,2158 

San  Jacinto  Bay,  Tex i,40;  iv,2476 

San  Jacinto.  Fort,  Gbdveston  Harbor,  Tex i,40;  iv.2475 

Stamford  Harbor,  Conn i,40;  ii^ia68 

Superior  Harbor,  Wis i,40;  v,3e4S 

Tampa  Harbor,  Fla i,40;  in,9084 

Thames  River,  Ck>nn i,40;  n^iaes 

Tonawanda  (North),  N.  Y i,40;  vi,4159 

Trent  River,  N.  C i,40;  ni,1837 

Upper  New  York  Bay,  N.  Y i,40;  ii,1475 

Willamette  River,  Ore^ i,40;  vi,4456 

Harbors  and  rivers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y.: 

Improvement  of i,158;  n,1406 

Removal  of  wreck  at  Mott  Haven i,  159;  n,  1421 

Harlowe  Creek  or  River,  N.  C,  improvement  of  waterway  via i,  270;  iii,  1806 

Harrisonville  Harbor,  III.,  examination  of i,  431 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  119;  n,  1338 

Hat  Slough,  Wash.  (seePngetSonnd) i,681;  vi,4477 

Hatteras,  Cape,  N.  C. ,  harbor  of  refuge  {see  Cape  Lookout) i,  276;  ui,  1829 

Havre  de  Grace.  Md.: 

Examination  of  harbor    _ i,231 

Improvement  of  Susquehanna  River  above  and  below i,  218;  ii,  1643 

Hawauan  Islands : 

Defensesfor i,6 

Defenses  for  Pearl  and  Honolulu  harbors i,6,7 

Harbor  lines  in  Honolulu  Harbor i,40;  vin,5095 

Improvement  of  Pearl  Harbor i,48 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,578;  vi,3969 

Siecfor  (schooner) ,  removal  of  wreck  of i,110;  n,1281 

Helena  Harbor,  Ark.  {see  Mississippi  River  Commission) i,  694;  vii,  4525 

Hell  Gate,  East  River,  N.  Y. ,  improvement  of i,  152;  ii,  1403 

Hempstead  Harbor,  N.  Y.  («ee  Glencove) _ i,150;  U.1S99 

Hendersons  Point,  Portsmouth  Harbor,  N.  H. ,  examination  at i,  78 

Hendleys  Ferry,  Conecuh  River,  Ala.,  bridge  at... i,697 

Henry,  Cape,  Va. ,  defenses  of  entrance  to  Chesapeake  Bay  at i.  6 

-Hero  (canal  boat),  removal  of  wreck  of i,284;  n,  16dS 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  . .  i,  483;  v, 3257 

Highland  Bayou,  Tex. ,  examination  and  survey - .   i,  395;  iv,  2410, 2412 

Highland  Park  Bridge  Company,  bridge  of,  i,  699 

Highland  Park,  Pittsburg,  Pa. ,  bridge  across  Allegheny  River i,  699 

Hillsboro  Bay  and  River,  Fla.: 

Harbor  hues  at  Tampa i,40;  ui,2084 

Improvement  of ..     i,323;  ni,2025 

Hitch,  Frank,  bridge  of i,697 

Hiwassee  River,  Tenn. ,  examination  and  survey i,  468;  v,  3010, 8016 

Holland  ( Black  Lake)  Harbor,  Mich. ,  improvement  of , i,  557;  v,  3891 

Holmes  Bayou,  Miss,  (see  Pearl  River,  below  Jackson  and  Rockport)  .i,  356;  m,  2218 

Holmes  River,  Fla.,  improvement  of ^ i,386;  in,  2116 

Houston  River.  Tenn. ,  examination  and  survey i,  469;  v,  3058, 8063 

Homochitto  River,  Miss.,  improvement  of i, 382;  ni, 2280 

Honolulu  Harbor,  Hawaiian  Islands: 

Defensesfor i,6,7 

Harbor  lines i,40;  vin,5095 

Hoquiam  City  and  River,  Wash. ,  construction  of  bridge i,  700 

Horn  Island  Harbor,  Miss. ,  improvement  of i,  352;  nt,  2211 

Horseshoe,  Tail  of  the,  Chesapeake  Bay,  i-emoval  of  wreck  on i,  264;  n,  1783 

Horses,  sale  of ,  when  not  needed i,44 

Housatonic  River,  (Ik>nn. ,  improvement  of i,  12W5;  ii,  1337 

Houston  River,  La. ,  bridge  across _.      i,699 

Houston,  Tex. ,  improvement  of  waterway  to  Gkilveston .   i,  386;  i  v,  2325, 2327, 2380 
Howard  University  Reservoir,  Washington.  D.  C. ,  construction  of  .1,707;  vni,5208 

Hoxces  Qeorge  A,  (schooner) ,  removal  of  wreck  of ii,  1588 

Hudson,  Fla.,  examination  and  survey  of  bay  at. 1, 327;  ill,  2066, 2069 

Hudson,  N.  Y. ,  removal  of  wreck  in  j&udson  River  near i,  187;  u,  1516 
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Hudson  River,  N.  Y.: 

Coxsackie  to  Troy,  improvement  from i,171;  ii,1487 

Peekskill  Harbor,  improvement  of I,176;  ii,1498 

Rondont  Harbor,  improvement  of    . i,  175;  ii,  1496 

Sangerties  Harbor,  examination,  plan,  and  estimate  for  improve- 
ment   1,188;  11,1518 

Sangerties  Harbor,  improvement  of i,174;  ii,1494 

Tarrytown  Harbor,  examination  and  survey  . .  - i,  188;  ii,  1520. 1523 

Wrecks,  removal  of i,  187;  11,1516,1517 

Humboldt  County,  Cal. ,  bridge  across  Eureka  Slough  in 1, 701 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  682;  vi,  4237 

Huntington  Harbor,  N.  Y. ,  improvement  of i,  149;  ii,  1397 

Huntsdale,  Mo. ,  examination  and  survey  of  Missouri  River  at.  i,  443;  iv,  2847, 2849 

HurdyW.B,  (canal  boat),  removal  of  wreck  of i,187;  ii,1516 

Huron  Harbor,  Ohio,  improvement  of i,593;  vi,4051 

Huron  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  578;  vi,  3988 

Water  levels , i,715;  viil,  5319, 5402 

Hyacinth,  water: 

Removal  of ,  from  Florida  waters i,815;  iii,1985 

Removal  of,  from  Louisiana  waters i,377;  in,  2270 

Hyannis,  Mass. : 

Examination  and  survey  of  harbor i.  Ill;  ii,  12^4,1286 

Improvement  of  harbor  of  refuge i,94;  ii,  1234 

Hydraulic  mining  in  Calif ornia i,696;  viii,5007 

I. 

Illinois  and  Mississippi  Canal,  HI.: 

Construction  of 1,546;  v,3810 

Examination  of  Rock  River  feeder  for  lock  and  dam i,  550 

Operating  and  care i,549;  v,3853 

Illinois  River,  n J.: 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of 1,40;  vin,5103 

Chicago  Drainage  Canal —        i,42 

Improvement  of i,545;  v,8798 

Operating  and  care  of  locks  and  dams 1,546;  v,  3805 

Survey  for  extension  of  navigation  to  Lake  Michigan i,  549;  v,  3855 

Indiana  Chute.  Falls  of  Ohio  River,  Ky.,  Improvement  of i,  503;  v,  3463 

Indian  River  Bay,  Del. ,  improvement  of  waterway  via i,  217;  n,  1642 

Indian  River,  Fla.,  improvement  of i,312;  m,1982 

Indian  River  Inlet,  Fla.  (see  Indian  River) i,  312;  in,  1982 

Individuals,  occupancy  of  public  structures  by i,  40;  viii,  5085 

Jjigraham,  J,  D.  (schooner) ,  removal  of  wreck  of i,  110;  ii,  1281 

Injured  employees,  recommendation  regarding  aid  to i,44 

Injury  of  public  structures  by  private  parties. .  i,  40;  viii,  5085 

Insular  possessions,  defenses  for.    fi^ee  Fortifications. 

Isabel,  Point,  Tex.  {see  Brazos  Santiago  Harbor) i,  897;  iv,  2469 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via i,  217;  ii,  1642 

Isles  of  Shoals,  N.  H.,  examination  and  survey  for  breakwater  between 

Smutty  Nose  and  Cedar  Islands i,77;  11,1172,1175 

J. 

Jacksons  Creek,  Va., examination  of i,254;  ii,1753 

James  River,  Va. : 

Examination  and  survey  at  Richmond  _ i,  255;  ii,  1754, 1757 

Harbor  lines  at  Richmond i,40;  ii,  1761 

Improvement  of i,251;  ii,1725 

Protection  of  Jamestown  Island i,253;  ii,1736 

Removal  of  wreck  at  Richmond w i,254;  ii,1738 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  253;  ii,  1736 

Jane,  Lydia  (schooner),  removal  of  wreck  of i,03;  ii,1219 

Jeflferson,  Tex.,  waterway  to  Shreveport,  La.  (see  Cypress  Bayou) .  i,  401;  iv,  2502 

Jekyl  Creek,  Qa. ,  improvement  of  waterway  via -  -  -  -  i,  303;  ui,  1958 

Jennings,  Mont. ,  examination  of  Kootenai  River  to  international  boimdary .      i,  693 
Jersey  Flats,  Upper  New  York  Bay,  N.  Y.,  harbor  lines  opposite  Green- 

vUle,N./. 1,4^;  11,1475 

Johnsons  Bayou,  La.,  improvement  of '*  725  ^^^^^^ 

Johnsons  Creek,  Conn.  («ee  Bridgeport  Harbor) i»l»9;  n,1339 
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Joneeport,  Me.,  improvement  of  Mooeabec  Bar i, 

Judith,  Mont.  («<»<?  Miasonri  River) i,%^' 

Judith,  Point,  R.  I.:  ^''  ' 

Conatmction  of  harbor  of  refuge \,\^\ 

Improvement  of  pond  entrance  i,\08; 

Jndsonia,  Ark. ,  removal  of  wreck  in  Little  Red  River i, 404.' 

Jnpiter  Inlet,  Fla.  (see  Indian  River) i,312; 

K. 

Kalamazoo  River,  Mich.: 

Bridge  at  New  Richmond 

Improvement  at  Saugatuck 1,555,556;  v, 

Kamiah,  Idaho,  bridee  across  Clearwater  River  near 

Kampsville  Lock  and  Dam,  Illinois  River,  HI.,  operating  and  care     \.  ^ 

Kanawha  River,  W.  Va.: 

Bridges  across,  report  on  Congressional  bill  providing  for  conaVt^i 

tionof - -  i,AV\ 

Improvement  of ^ 

Operating  and  care  of  locks  and  dams _  _     ^^ ' 

Kansas  City,  Shreveport  and  Gulf  Railway  Company,  bridge  of ' 

Karooines  Sti-ait,  Ciu. : 

Elxamination  of  channel  to  San  Joaquin  River 

Examination,  plan,  and  estimate  for  improvement  of  clxWiitve 
OoldenGate 1,  eH4-, 

Kempeska  Lake,  S.  Dak.,  examination  for  reservoir  dam . 

Kendnskeag  River,  Me.,  examination  of  mouth .  ^  ^  . .  - 

Kennebec  Hiver, Me.: 

Defenses  of _ 

Examination  and  survey  between  Gardiner  and  Augusta  _ .    i ,  GJ 
Examination  and  survey  of  Parkers  Head  Harbor  and  Channel  _i,  e 

Improvement  of  -  . 

Removal  of  wreck  at  Bath __" 

Kenosha  Harbor,  Wis.: 

Examination  of 

Harbor  lines. 

Improvement  of - 

Kenova,  W.  Va. ,  bridge  across  Big  Sandy  River -.    .. 

Kensington  and  Tacony  Railroad,  bridge  of -, 

Kentucky  River,  Ky . : 

Bridge  across  North  Fork 

Bridge  at  Carrollton 

Improvement  of. . 

Operating  and  care  of  locks  and  dams . 

Kewaunee  Harbor,  Wis.: 

Examination  and  survey 

Improvement  of _ 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and   operating 
of  waterway  to  Lake  Superior 

Keyport  Harbor,  N.  J.: 

Improvement  of 

Removal  of  wreck, 

Key  West  Harbor,  Fla.: 

Defenses  of   . 

Improvement  of,  including  entrance 

Kill  van  KuU,  N.  Y.  and  N.  J.: 

Examination  and  survey  (nee  Arthur  Kill)  .... ._ 

Improvement  of  {see  Staten  Island-New  Jersey  cliaoxiel  )  . 

King  County,  Wash.: 

Bridge  of,  across  Duwamish  River 

Bridge  of,  across  Snoqualmie  River  at  Novelty 

Bridge  of,  across  Snoijualmie  River  near  Tolt  . 

Kingston  Bay,  Mass.  {see  Duxbury  Harbor) .1' 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge 

Improvement  of  entrance  to  Point  Judith  Pond.  .     _  .      _  ' 

Kinnickinuic  River,  Wis.,  bridge  at  Lincoln  avenue,  Mil\pv^ 

Kissimmee  River,  Fla.,  examination  and  survey  to  Onlf  of 

Kootenai  River,  Idaho  and  Mont. : 

Examination  from  Jennings,  Mont.,  to  intemationctl  1 
Improvement  from  Bonners  Ferry  to  international  l>o 
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La  CroBse  Harbor,  Wis.,  improYement  of i,488;  iv,2755 

Lafourche  Bayou,  La.,  Improvement  of i,367;  ni,2249 

La  Grange  Bayou ,  Pla. ,  improvement  of i,  336;  iii,  21 16 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. . .  i,  546;  v,  3805 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of i,  699 

Laporte,  Tex. ,  harbor  lines  in  San  Jacinto  Bay  at i,  40;  iv,  2476 

Lapwai  Creek,  Idaho,  bridge  across  Clearwater  River  near  mouth  of i,  700 

Larchmont  Harbor,  N.  Y. ,  improvement  of i,  144;  ii,  1383 

La  Trappe  River,  Md.,  improvement  of 1,222;  ii,  1648 

Lawrenceburg,  Ind.  («e€  Ohio  River) i,469;  v,3085 

Laws: 

Fifty-sixth  Congress,  first  session,  affecting  Corps  of  Engineers viii,  5459 

Qoveming  the  running  of  loose  logs,  etc. ,  on  certain  streams i,  43 

In  aid  of  injured  employees,  recommendation  regarding i,  44 

Sale  of  personal  property  when  not  needed,  recommendation  as  to . . .        i,  44 

Leaf  River,  Miss.,  improvement  of i,354;  iii,2215 

Leech  Lake,  Minn.: 

Construction  of  reservoir 1,435;  iv,2786 

Operation  and  care  of  reservoir i,437;  iv,2800 

Survey  of  flowage  lines  of  reservoir i,443 

Lee,  Druzilla  B.  (schooner) ,  removal  of  wreck  of i,  206;  ii,  1589 

Legislation.    See  Laws. 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay.... 1,327;  111,2054,2060 

Lemon  Creek,  N.  Y.  {see  Staten  Island-New  Jersey  channel) i,  178;  ii,  1502 

Levert,  J.  B.,bridgeof i,699 

Levisa  Fork,  Big  Sandy  River,  Ky.: 

Improvement  of i,499;  v,3360 

Survey  of 1,503;  v,3400 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,  1 96;  ii,  1574 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  217;  ii,  1642 

Lewis  River,  Wash., improvement  of  . i,673;  vi,4364 

Licking  River,  Ky.,  survey  of i,476;  v,3155 

Lincoln,  Abraham: 

Memorial  tablet  to, at  Gettysburg,  Pa i,710:  vni,5227 

Repair  of  building  m  which  he  died i,  710;  viii,  5227, 5236 

Little  Assawaman  Bay,  Del. .  improvement  of  waterway  via i,  217;  ii,  1642 

Little  Creek,  Del.,removal  of  wreck  in i,229;  ii,  1660 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  68;  ii,  1151 

Little  Kanawha  River,  W.  Va.: 

Improvement  of i,489;  v,3317 

Operating  and  care  of  lock  and  dam i,  490;  v,  3319 

Little  Mud  River,  Ga. ,  improvement  of  waterway  via i,  303;  iii,  1953 

Little  Narragansett  Bay,  R.  I.  and  Conn,  {see  Pawcatuck  River)...  i,  112;  u,  1320 

Little  Pedee  River,  S.  C. ,  improvement  of i,  278;  iii,  1845 

Little  Pigeon  River,  Tenn. ,  improvement  of _ i,  464;  v,  2947 

Little  Red  River,  Ark. ,  removal  of  wreck  near  Judsonia i,  424;  rv,  2618 

Little  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  614;  vi,  4168 

Little  Tennessee  River, Tenn.,  survey  of 1,469 

Little  Traverse  Bay,  Mich,  (see  Petoskey  Harbor) i,  568;  v,  3932 

Locks.    See  Canals  and  Waterways. 

Logan,    Gen.    John     A.,    statute   of.     (see     Public     buildings     and 

grounds) i,  710;  viii,  5227, 5265 

Logs,  regulations  governing  the  running  of,  on  certain  streams i,  48 

Lone  Tree  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate 

for  improvement  of  channel  off > 1, 634;  vi,  4258, 4260 

Long  Bridge,  Potomac  River,  D.  C. ,  rebuilding  of 1, 236;  u,  1702 

Long  Island,  Charleston  Harbor,  S.  C. ,  bridge  across  Breach  Inlet i,  700 

Long  Island  Sound,  N.  Y.: 

Defenses  of  east«m  entrance i,  6, 10, 11, 17, 814 

Removal  of  wreck  off  Port  Chester 1,159;  ii,  1421 

Long  Prairie  River,  Minn.,  examination  of,  and  its  sources i,  443 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y. ,  examination  at i,  619 

Long  Tom  River,  Oreg.: 

Bridge  at  Bundys 1.701 

Improvement  of i,666;  vi,4846 

Lookout,  Cape,  N.  C,  examination  and  survey  for  harbor  of  refuge,  i,  276;  m,  1820 
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Lopcr,  R.  L.  (schooner),  removal  of  wreck  of x,2&4^     IL    1' 

Lorain  Harbor,  Ohio,  improvement  of r,  5^4: •     att^  -4< 

Loaieiana,  removal  of  water  hyacinth  from  waters  of i,  S7*7-     xxx*  '-'* 

Loniflville  and  Nashville  Railroad  ComiMiny,  bridge  of "•  ''^, 

Louisville  and  Portland  Canal,  Ky.:  ' 

Enlargementof »»  V\c»,     ^^    o 

Operatmg  and  care i,.r^^»    ^  '  :? 

Lonisville,Ky.:  ,  ^i^>«'     ^^- ^^ 

Improvement  of  Ohio  River  at t,  ^ct&^    ^-,^3-^ 

Operating  and  care  of  Louisville  and  Portland  Canal \^  (50G{    ^"  ,  34 

Loutre.  Pass  a,  Mississippi  River: 

Closing  crevasse  in \,3&S^    xix,  t>5 

Improving  outlet  at x,B«5;    xrx,  ;s?:l 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  34:3;    ii,  1 7 

Lower  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on. .  .  j|;3^4  ;    xx,,  1 7 

Lower  New  York  Bay,  N.  Y.    SVc  New  York  Harbor. 
Labec  Channel,  Me., ' 
Luddington 

Ludiugton  L ..      ^  , 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of_     .  ^^SM*    ^  '  ?- 

Lunet  (schooner),  removal  of  wreck  of... /'  ^xa-    xx'  l'^ 

Lydia  J«wc  (schooner) ,  removal  of  wreck  of — \     ©3*    ii'  l^ 

Lynchs  River, S.  C,  examination  and  survey _.   i,29\;  irt    l«Ta'  IS 

Lynn  Harbor,  Mass.:  ' 

Examination  of ^ i^ 

Improvement  of "'  i,  TS^    ii,  11 

Removal  of  wreck 11_.  i',  77;    n'  H 

M. 


r  JN e w  X orK  uay ,  jn .  x .    see  new  x otk  uaroor. 

c  Channel,  Me.,  improvement  of 1  4S«  tt    1* 

ington,  Addie  (schooner ) ,  removal  of  wreck  of _  . } LX^ '  ax »  1 1 

ugton  Harbor,  Mich,,  improvement  of ,!_-  y '^^»  ^^*  ^  •" 


uia  (steamship) ,  removal  of  wreck  of  — .  ,  ^  ^  _  .        xi. ,  "V  r> 

ac  Harbor,  Mich. ,  examination  and  survey ^    i*  5^;^  I ' V  x  ,  -MX>H  .  Av 

,  Jo  »«>«  (canal  boat),  removal  of  wreck  of ^  ^  _*  '       "SO©;    11,1,1 

Bavou,  La.,  improvement  of ._^  ^'^^O^^   xx','-^: 

1,  Ind.:  *""*    ^» 


Macedonia  (steamship) ,  removal  of  wreck  of  — ..,^  ^_.        xx,"V: 

Mackinac  ?'""*'—  '"-'- — *" -* —     -^-—     * 

McXcid, 
Mavon  Bay 
Madison, 

Improvement  of  Ohio  River  at r  ^  ^^^'    ^'^'^ 

Survey  of  Ohio  River  at .._"     ""  ~    *^  ^    4.1^;  Ar,v 

Mahon  Harbor,  Del.,  examination  of _  J  "  ""  "  -    ^'^.^ x 

Maine,  defenses  on  coast  of _..     "'  "  -~        -    1,6    7;} 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.,  improvement  of  iBl  •  \ 

Maiden,  Mass.,  bridges  across  Mystic  River  to  Boston _  ~     i^        "•*  •   ll,  J 

Maiden  River,  Mass.,  improvement  of «_3""""""'~      —  --  r 

Mamaroneck  Harbor,  N.  Y. ,  improvement  of ,~~  ~--  -    ^^   j-p.        ^' 

Manasiiuan  River,  N.  J. ,  improvement  of. ^  _  f  '  ~  ~  -    -^^    ^-^^^ j^'Ai 

Manatee  River,  Fla.,  improvement  of.. _"  ----  /,   ^^55^^, -^^ '^  _^ 

Manchac  Bayou,  La.,  improvement  of ^     ""  ~  ~  [» ^^ •    ^^^'  ^<>' 

Manchester  Harbor,  Mass. ,  improvement  of .  ~  ~  ~  -  ^»  ^^^z    '  ^^  *  -*^ 

Jlf a  w/io««€n  ferry  boat),  removal  of  wreck  of —        ~~ — t  hI5'^    n,  1  H 

Manhattan  Borough,  N.  Y.    .SVe  New  York  Harbor.  -  -  -  ^  .  1.  -stw.;   n,  1^7^ 

Manistt^e  Harbor,  Mich.,  improvement  of ,   ^^-^ 

Manitowoc  Harbor,  Wis. :  "  ~     -  ^  .  i»  ^«a;  v ,  39 

Examinations  and  survey l>  58R    «r«^/«.  *^   ^^ 

Improvement  of '/*^.  <539;  V  37^1   37^ 

Manokm  River,  Md.:  ~  *"  -  -  -   i»  o39;   v,  3«? 

Improvement  of ,.  e» 

Removal  of  wreck... *"""->   t   00/^'   n,  16; 

Mantua  Creek,  N.  J.,  improvement  of """""--•    •  ox?'  ''»  ^^^ 

Maps:  "*--*-   ^'  -^^^  >   IX,  Vo^ 

Military  and  other 1    .^^^  ^^i ,  ^ 

Northern  and  Northwestern  Lakes /'  '^?>  ^L.'lV-  ^^^  51: 

Marblehead,  Mass.,  repair  of  sea 
Marcushook,  Pa.,  improvement 
Maria,  Ellen  (schooner),  removal 
Marinette,  Wis. 


of  ice  harbor  in  Delaware  Btivei  ~ ^>  A.W;  iV  i^- 

al  of  wreck  of ,,_       ~-~     ^  's^^'X'i^  a.v\  VV 

Examination  and  survey  of  Menominee  River ^  "*^  ^'^"»'a'&,  3 

t mprovemen t  of  Menominee  Harbor  and  River ^7~    I*  ^^S "^      ^  -."^^^ /^ 


Marquette  Bay  and  Harbor,  Mich.:  ^  ""     *»  S3^^     ^^  ^^^ 

Construction  of  harbor  of  refuge  In  bay .^^  ^w-  7 

Improvement  of  harbor ^^^--^^    -^^^1^     *     - 

Water  levels "^-  -^  ^^     51^  ^'^''  ^'Jil» 
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Marsh  River,  Me.,  removal  of  wreck  at  Frankfort i,62-  ii  1100 

Marthas  Vineyard,  Mass. : 

Examination  at  Cottage  City , _  i  111*  n  1293 

Examination  of  Vineyard  Haven  for  harbor  of  refuge  "I i!  Ill;  n!  1289 

Improvement  of  Vineyard  Haven  Harbor  ...  i  96-  ii  1240 

Removal  of  wrecks  in  Vineyaid  Haven  Harbor  '      i,  110;  ii!  1281 

-Massachusetts,  defenses  of  southeast  coast  .  i  6  16  791 

Massena,  N.  Y.,  examination  of  Grasse  River  up  to *  '   i'619 

Matagorda  Bay,  Tex.,  examination  of  harbor  at  AUigator  Hearl  i.  397;  iv.  2462 

Matanzas  River,  Fla.  (see  St.  Augustine  Harbor)  i,811;  iii,  1981 

JUatawan  Creek,  N.  J. ,  improvement  of ,  i,  188;  ii,  1510 

3iattaponi  River,  Va.,  improvement  of. i,  249;  ii,  1722 

J^atta woman  Shoal,  Potomac  River: 

Improvement  of  .- i,238;  n,1706 

Removal  of  wreck  on i^  354.  n^  1739 

Mattitnck  Harbor,  N.  Y  ,  improvement  of "  !^  1 " .  I ^  1 1 . "  i'  147;  11'  1392 

Manmee  Bay  and  River,  Ohio: 

Bridge  across  river  at  Toledo i,699 

Improvement  of  Toledo  Harbor  ....     .     ....  W. "''""'  i,  589;  vi,  4022 

Removal  of  wreck  near  outer  entrance  to  bay . .  J [[  i,'  603 ;  vii  4095 

Maurice  River,  N.  J. : 

Examination  and  survey i,207;  11,1605,1610 

Removal  of  wreck... 1^206;  11, 1589 

Ma?/  ( canal  boat) ,  removal  of  wreck  of i,  206;  11, 1589 

Maysville,  Kv.: 

See  ateo  Ohio  River. j^469.  v,3085 

Examination  of  Ohio  River  at i^  477 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.'  C. ,  with  Mount 

Vernon,  Va     i, 43, 704;  vui,5125 

Mempbis  Harbor,  Tenn. : 

Examination  by  Mississippi  River  Commission  . i,  694 

Improvement  by  Mississippi  River  Commission  . .  -._...."".-..  i,  694;  Vii,  4525 
Menekannee,  Wis.; 

Examination  and  survey  of  Menominee  River i,  638;  v,  8739, 8742 

Improvement  of  Menominee  Harbor  and  River i,  522;  v,  8650;  3653 

Jdenominee  Harbor  and  River,  Mich,  and  Wis.; 

Examinationandsurvey  of  river i,538;  v,8739,8742 

Improvement  of  harbor... i,522;  v,3650 

Inaprovement  of  river i,  522;  v,  3663 

I^ermentau  River,  La.,  improvement  of,  including  tributaries   .  -.  i,374;  in, 2264 
Merriinac  River,  Mass. ; 

Improvement  of i,70;  11, 1155 

Improvement  of  Newburyport  Harbor i,  69;  11, 1153 

Miami,  Fla. ,  examination  of  Biscayne  Bay  from,  to  the  sea i,  316;  iii,  1986 

Mianus  River,  Conn. ,  improvement  of i,138;  11, 1349 

Micbig-an  City,  Ind. : 

Improvement  of  inner  harbor i,550;  v,3873 

Improvement  of  outer  harbor _ i,551;  v,3875 

Removal  of  wreck  at  harbor  entrance i,568;  v,8933 

MicbigaTi  Lake: 

Sea  (liso  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge.  1, 526;  v,8672 

Canal  to  Sturgeon  Bay,  Wis.,  examination  of i»  589 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  525;  v,  3659 

Canal  to  Sturgeon  Bay,  Wis. ,  operatintr  and  care i,  526;  v,  3666 

Examination  of  channel  t^  Stony  Lake,  Micb i,  569;  v,  3939 

burvey  of  Illinois  and  Des  Plaines  rivers  for  oxtension  of  navigation 

to 1,549;  v,  8855 

Water Jovels ' " I r..V."i,715;  viii,  5319, 5402 

Middle    Ground   Bar,  Hampton  RoadsV  VaC,  examination   and  survey 

at _ ^  *  1,265;  11,1785,1788 

MiU^m^  '  bridgeacrosa  MonongaheU  River ^*^^ 

Examination  of  canal  feeder,  Bock  River,  for  lock  and  dam i,  650 

T^.,.^Pf^3^'^^»ndcareof  canal  around  Rock  Biver i,549;  v,3853 

Milrord^±iaz-bor,  Conn.,  examination,  plan,  and  estimate  for  improve- 

5f-H^rr^i3?^»VvW.;'im^^^^  wbo;::;'.'.-''--;-"-.-:^-'..-  i/^;  11:1719 

Miiitory  ^^^rx^iona  and  departments,  reconnaissances  and  explorations 

^° ^  ^^ 1,718;  vm,5445 
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JlfiZkr,  Laura  (Bchooner) ,  removal  of  wreck  of 1,6085     "vi^  44 

Mill  Rlver»  New  Haven,  CJonn.  (^ee New  Haven  Harbor) i^l^B;     11,  X; 

Mill  River,  Stamford,  Conn.    See.  Stamford  Harbor. 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Bridge  across  Kinnickinnic  River —  x,< 

Bridge  across  Milwaukee  River  at  Broadway ._  i,C 

Bridge  across  Milwaukee  River,  connecting  Grand  avenue  and  Wis- 
consin street X,  "4 

Construction  of  harbor  of  refuge  in  bay i,5^X  ^    ^^,31 

Examination  of  harbor -  x,  J 

Improvement  of  harbor 1,5^^^    "^'2^ 

Water  levels ^»'^^^\^^o^W^^ 

Mines,  submarine V^"*  *-^'>  ^^^ 

Minim  Creek-Estherville  Canal.  S.  C: 

Examination,  plans,  and  estimates  for  extension  of,  to  Alli^raior'  Ot^^^ 

or  River   i»S9l;    nr    \c>r^^ 

Improvement  of  {see  Santee  River) \   2^^^^^^' 

Mining,  bydranlic,  in  California x^G9^^    ^^"-"^/o 

Minnesota  and  (>n  tario  Bridge  Company,  bridge  of ^        ^^-  \ 

Minnesota  River,  Minn.:  ^  ^ 

Examination  at  St.  Peter 3^   ^M^ 

Improvement  of  ~    x*  4^?*^  \V 

Mispillion  River,  Del.:  ~ "       '  ^^.,   x^J 

Examination  of - , 

Improvement  of -.    _       t,  ^'/   ♦#      / 

Mississippi  River:  *  f^*A 

Beechridge,  111. ,  prevention  of  break  at. . /-^  ^/L^.     '  ^^'  ^^ 

Beechridge,     111.,     examination     and     survey     to    prevent    br^^J.  '^''  ^* 

at -   i,4ai:^^^  oft-yo   c. 

Beilevue,  Iowa,  examination  opposite ^  ^}4 -   /  r  o-' 

Brainerd,  Minn. ,  to  Sandy  Lake,  survey  from    [^     '         »   ^^^  ^  -."» 

Bridges  across,  report  on  Congressional  bill  providing  for  conatra^- 

tionof 3  ATk*   'y^wx  t-\ 

Caruthersville,  Mo.  {see  Mississippi  River  Commission) _~  ~  "  ^  ^R^  %  >^xy  v 

Chippewa  River  to  West  Newton  Slough,  regulations  goveniimJ  ST^^^--      ^ 

gationfrom ,_         ts»»wv 

Crooked  Slouch,  HI.,  examination  for  dam "  ~ 2«x^~*"  txr  o 

Delta  Point,  La.  (see  Mississippi  River  Commission) _  _ " "  *  "  ,  Vuu  '   vrr '  7- 

Des  Moines  Rapids  Canal  ana  Dry  Dock,  operating  and  ceti-^^  ~      '    Ss*/-   r  -      - 
Dredge  and  snag  boats  above  Missouri  River,  operation  oj         '  ~    ^»  ^aA'-  \V^  ?^ 

Gauging  at  St.  Paul,  Minn .^,~~--    ^'tvv\\i^.^^ 

Ganging,  including  tributaries >_  ~    ^*  A-V^ »  iv"  -^ 

Qreenleaf  Bend,  III.,  examination  and  survey  to  prevent    >CJ-r    ?^»  .^V^ 

Cache  River    :...: x^S^^    ^^^^ 

Greenleaf  Bend,  111. ,  prevention  of  break  into  Cache  Ri  vq^.    '  **^  *  .*  a  ^  /^ ,  2670 

Greenville  Harbor.  Miss,  {see  Mississippi  River  Commission  ~v     -    "^  v  ji^      '*/  k 

Harrisonville  Harbor,  III. ,  examination  of '^  ^  ^*^^' ^<\  2( 


Head  of  Passes  to  head  waters,  surveys  from ~~'--..     ^;  ^-11, 4; 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc  . "  ~  ~ "  ^ '  ^^^fc~ '  ,     '  •  "^ 


Loutre,  Pass  a,  closing  crevasse  in _^    "~~-    1,4^4;  ^^  <^- 

Lontre,  Pass  a,  improving  outlet  at _^  *""*"--    I,  8ft5-  m'  o.' 

Memphis  Harbor,  Tenn.,  examination  by  Mississippi  Itivei-~r>i"    ^»  ^^^'   i\i  ^'' 

sion ^  ^^iUxB\^^ 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi    j^.-  ~  ~  -  ^       ^  _  j 

mission «^         *Ver    <j^fxx- 

Minneapolis  to  St.  Paul ,  Minn. ,  construction  of  locks  an <i "^^    ~  ~  ~    1 ,  i^/^^  ^'  ^'v , 

Missouri  River  to  Ohio  River,  improvement  from ^*>aB  _    ^   4^^*^  "^^^ 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from.  .'"--^^  ^*  aC^^*  ^^'f 
Natchez  Harbor,  Miss,  {see  Mississippi  River  Commissi'o^r  -  -  ^  .  j*  4^^;  IV  *■ 
New  Madrid  Harbor,  Mo.  {arc  Mississippi  River  Commiai»^i.  ^  -  ~    1  noJ*  i-rr  '7 

New  Orleans  Harbor,  La.,  defenses  of^ _^^^«^).    x^llii^f 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi^ "  vc  ^^  ^  .     '      ^  ^^|^ 


t,ftH;  V11.4; 
mission ...-....: -* Tt   *^*^^^  Com- 

^-    I,6H;  vn,4' 
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iltfisB/ssippi  River — Continued. 

Oliio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  694;  vii,  4525 

Olii  <3  River  to  Missouri  River,  improvement  from i,  426;  iv,  2631 

Oti*ilet,  improvement  of 1*365;  iii!2246 

Paae*  »  Loutre,  closing  crevasse  in i,365;  iii,2245 

Pas^^  a  Loutre, improvingoutlet at i,365;  in,2246 

Pejp^^n  Lake  and  village,  Wis.,  examination  and  survey  _ .  i, 434;  iv, 2763,2765 

pe£> ^  11  Lake  and  Village,  W is. ,  Improvement  at i,  432;  i v,  2692 

Pol^^eranaa  Falls,  Minn.,  construction  of  reservoir. i,  435;  iv,  2786 

Pol^^gama  Falls,  Minn. ,  operating  and  care  of  reservoir i,  437;  iv,  2800 

Pold^&ama  Falls,  Minn. ,  survey  of  flowage  lines  of  reservoir i,  443 

Qmi-K^cy  Bay,  ni.,  examination  of i,434;  iv,2756 

Qixi.:B::acy  Bay,  111.,  improvement  at i,432;  iv,2692 

Res^  r voirs  at  head  waters,  construction  of - i,  435;  iv,  2786 

Re»^rvoirB  at  head  waters,  operating  and  care i,  437;  iv,  2800 

Rea-^T voirs  at  head  waters,  surveys  of  flowage  lines i,  443 

Rex?  Ic-wood,  111. ,  examination  and  survey  below i,  430;  iv,  2667, 2669 

St.  Xl^opis  Harbor,  Mo.^  improvement  of i,428;  iv,2664 

St.  ^^aul,  Minn.,  gauging i, 441;  iv, 2821 

St.  1E=^  aul,  Minn. ,  to  Minneapolis,  construction  of  locks  and  dama.  1,434;  iv,2768 

St.  E=^aul,  Minn.,  to  Missouri  River,  improvement  from i,482;  iv,2692 

Sancil-:y  Lake  Dam  to  Brainerd,  Minn. ,  survey  from  .  i,  443 

Slou^  ^h  Landing,  Tenn. ,  to  Hickman,  Ky. ,  examination  from i,  695 

Sna^^"  and  dredge  boats  above  Missouri  River,  operation  of i,  481 ;  iv,  2679 

Sna^T^  and  wrecks  below  Missouri  River,  removal  of i,  425;  iv,  2621 

Sonr.  Ja  Pass,  improvement  of i,  41, 360, 366;  iii,  2225 

SoTitliiwest Pass, plans andestimatesforimprovementof  i, 365, 366, 383;  iii, 2287 

Sup^:i--ior  Lake,  survey  for  canal  to i,  521;  v,  8613 

Vi5a-lia  Harbor,  La.  (see  Mississippi  River  Conmiission) i,  694;  vii,  4525 

Wag^aers  Landing,  lU.,  examination  and  survey i,  480;  rv,  2667, 2669 

Wests  Newton  Slough  to  Chippewa  River,  regulations  governing  navi- 

fifa-fcion  from i,  48 

W r eoks,  etc. ,  above  Missouri  River,  removal  of i,  431 ;  iv,  2679 

Wreoks.  etc. ,  below  Missouri  River,  removal  of i,  425;  iv,  2621 

3(fississix> pi  River  Commission i,694;  vii,4525 

nr ississ '  ppi  Sound ,  Miss. : 

^     Defenses  of. i,27,948 

Impx-ovement  of  channel  from  Gulf  port  to  Ship  Island  Harbor,  i,  356;  in,  2216 

Impx-ovement  of  Horn  Island  Harbor  .1 i,  352;  in,  2211 

Improvement  of  Ship  Island  Pass i,355;  iii,2216 

fkXAasoxi'rx  River: 

-"^Bria^e  at  St.  Charles,  Mo i,698 

Bxainination  and  survey  at  Huntsdale,  Mo i,  443;  iv,  2847, 2849 

Bxajoaination  and  survey  at  Napoleon,  Mo i,  448;  iv,  2852, 2855 

impx-ovement  from  Stubbs  Ferry,  Mont.,  to  Sioux  City,  Iowa  .  i,  444;  iv,  2859 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,  695;  vii, 4935 

Snagging  upper  river - 1,450;  iv,2882 

■wTiasomri  Klver  Commission 1,695;  vu,4935 

Mobile  c::onnty,  Ala.,  bridge  of a i,700 

Mobile  Harbor  and  River,  Ala.: 

Bria.ge  across  Tensas  River  near i,699 

Briiige  across  Three-mile  Creek  near 1,700 

Defenses  of.-     1,6,27,943 

Examination  of  bar  below  Fort  Morgan 1,860 

Improvement  of  harbor i,  844;  iii,  2161 

Removal  of  wrecks  in  harbor i,859;  m,2228 

Moccasin  Bend,  Tennessee  River,  Tenn.: 

Examination  for  canal , i,  468;  v,  3005 

Improvement  of  (see  Tennessee  River,  below  Chattanooga) i,460;  v,2912 

Moccasin  River  (Contentnia  Creek),  N.  C. ,  improvement  of i,268;  iii,1801 

Mokelnmne  River,  Cal.,  improvement  of i,627;  vi,4226 

Honongahela  River,  W.Va.  and  Pa.:  ^ 

Bridges  across,  report  upon  Congressional  bill  providing  for  construc- 
tion of    1,40;  viii,5103 

Bridge  between  MiiBin  and  Rankin,  Pa .- i,697 

Construction  of  locks  and  dams  between  Morgantown  and  Fairmont, 

V7   Va '»477;  v,82^ 

Improvement  at  Locks  Nos.  8  and  6 ^'fl?' 3'SiS 

Improvement  of  Pittsburg  Harbor i,481;  v,»^ 

Operating  and  care  of  locks  and  dams i,4«u,  v,iw«u 
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Mooaabec  Bar,  Me.,  improvement  of  . _ -- ^,  ^S6\  ii,  1« 

Monroe,  Fort,  Va. ,  delenses  at.    See  Hampton  Boada. 

Monroe  Harbor,  Mich.,  improvement  of --    x,588;  vi^4S^ 

Morgan  Canal,  Tex. :  ^^  ^ , 

Improvement  of  waterway  via i,B8C;  iv,  28J35,  23 

Operating  and  care v;      ;- r  -*  ."iV  U  rxi"  "V::^  ~  -    '»  ^^^5    i  v  ^*-K 

MorgMi,  Fort.  Ala,,  examination  of  bar  below,  in  MobUe  Hart>or i,  ^ 

Morris  and  Eeaex  Railroad  Company,  bridge  of . i^ 

Mortar  batteries - w-\    o^^    ^i,^'*  \ 

Mo8qnitoCreekCanal,S.C.(«t>^Santee  River)  -........-...._ x,^«po;    IH,  1 

Mott  Haven,  New  York,  N.  Y.,  removal  of  wreck  in  Harlem  Riv^x- .    i459 ;    II ,  1 
Mound  City,  III.    See  Cache  River,  111.,  and  Ohio  River. 

Mount  Desert,  Me.,  construction  of  breakwater /^  ^7.    j,    ^ 

Mount  Hope  Bay,  Mass.: 

Harbor  lines  at  Fall  River  .. .   .-..-. X,  40;    11,  J 

Improvement  of  («<»<* Fall  River  Harbor) X,  104;    xx,  1 

Mount  Pleasant  shore,  Charleston,  S.  C. .  improvement  at 1 ,  337-  ^    ixx ,  1 

Mount  Vernon,  Va.,  memorial  bridge  and  boulevard  to  connect    ^wlt^b 

Washington,  n.  C »»43,704;    vxix,  ." 

Mud  Lake,  La.  (KffMermentau  River) 1,874:;    xxx,  :^ 

Mud  River,  Ga. .  improvement  of  waterway  via 1^  303  ^    xrr,  I 

Mules,  sale  of ,  when  not  needed i 

Murderkill  River,  Del.,  improvement  of - x,^13;    xx,  1 

Muscle  Shoals  Canal,  Tennessee  River,  Ala,,  operating  and  c^re x  ie3,-    r%  ^^ 

Muskegon  Harbor  and  River,  Mich. :  ' 

Examination  of  harbor ^--  ^- 

Examination  of  river "  "  J*^^;    j\Si 

Improvement  of  harbor ~    j*  ^'^""»  ^'-'^ 

Muskingum  River,  Ohio:  *       »       «1-    i- 

Improvement  of ,    A2q' 

Operating  and  care  of  locks  and  dams ~     i    >*^'' ^'^' 

Mystic  River,  Conn.,  improvement  of "  ~     t'^IS'  \\ 

Mystic  River,  Mass.:  ~~    *»  *"       '  ^^' 

Bridges  between  Boston  and  Chelsea ^__ 

Bridges  between  Boston  and  Maiden -    — _J  -•-.       j, 

Improvement  of .-.  . _^  ^'  z-       L 

Improvement  of,  below  mouth  of  Island  End  River _  ^  /^'i/O, 

N.  **^  • 

Nandua  Creek,  Va.,  improvement  of -• --^^v. 

Nansemond  River,  Va.,  improvement  of , "^ "    *»  ^\  t^  \t 

NanticokeRiver,  Del.  and  Md.,  improvement  of - "^  -    V  o^'-  W  \\\ 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge *^»  -3^^  * ;*  ;^» 

Napa  River,  Cal. :  -  x,^"^'  n,U 

Examination,  plan,  and  estimate  for  improvement ^    j^  €iaa-   -»  <  dOKo  ict 

Improvementof --     _  T^^onr^'l^ 

Napoleon,  Mo. ,  examination  and  survey  of  Missouri  River  at  >    x  V^    '  ^ooT  V  ^^^ 
NarragansettBay.R.  L:  '^^'   xv,-8o2,28 

Defensesof ^,  _   «  10  -n*  ,^ 

Examination  of  Ohio  Reef -  _  J  i,  6,  A-fi,  16,  1 

Improvementof     -«,~  "-  - -Xr;        '•  ^ 

Narraguagus  River,  Me.,  improvement  of _  ,        "  ~  -    -^^  1^2'  H.  12 

Narrows  of  Lake  Champlain.  N.  Y.  and  Vt.,  improvement  of    "  -  -    i,  4< ;  11,  10 

Natalbany River,  La.  («ee Tickfaw) ^.  -  /'JTr'  "'*-*' 

Natchez  Harbor,  Miss,  {see  Mississippi  River  Commission) .  ^  ^     '  ~  -  -  •   '  ^^^'  ^''^  -2 
Natchitoches  Railway  and  Construction  Company,  bridge  of  ^      ~  -  -    *»  6»4;  vu,  45 

Navesink  River,  N.  J.  («ee  Shrewsbury) ^  ^  ~  ""•       --  —  -        i,6 

Navigable  waters.    See  Bridpjes,  Rivers  and  harbors,  and  "VVreckW  ~    ^'  ^        ^^'  '^^^ 
Neah  Bay,  Wash.,  examination  and  survey. 
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NechesRivor,  Tex.,  improvement  of ^^^^\   Vi,4o02,4 

Negro  Cut,  Indian  River  Inlet,  Fla,  (see  Indian  River) ~~--    i»  878;  Hi,  2: 

Neuse  River,  N.  C:  *  ~-  ^    '»  »X3;  in,  ifi 

Harbor  lines  at  New bem « 

Improvementof ,.  ... DrgttiT^dtAiiOO^'T^^*^''  J"' ^^ 

Improvement  of  waterway  via ^  ^^   *»  -^W;  m,  1^ 

Neville  Island.  Ohio  River,  Pa.,  bridges  at ,7*"--    l»  S70;  lil,U 
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Newarls:  Bay,  N.  J.: 

fijcarnination  and  survey  of  Arthur  Kill,  including i,188;  11,1526  15*>7 

EjK^aixiinatioii       and       survey       of       Passaic       Piver,       includ-      ' 

irx^ .-    -.----..--.-.-...     1,188;  11,1530,1586,1543,1547 

Tm  jy  JTO vement  or  (see  btaten  Island-New  Jersey  channel) i,  178;  ii  1502 

Beiac*. oval  of  wreck ___        i' 187;  ii' 1516 

New&y^^^y  Mich.,  examination  of  Muskegon  River  from  Muskegon  Lake'     ' 

■to         .- ---.- --- ^ 1,569;  V, 3934 

New  BapX  Elmore,  N.  Y.,  removal  of  wreck  ia  Hudson  River  _ i,  187;  ii,  1516 

New  B©<3.^ord  Harbor,  Mass.: 

Def^^sesof.... 1,6,16,791 

EK»x=«^^n»tion  and  survey - i,lll;  ii,  1295, 1297 

Imi>:«^ovementof i,98;  n,1245 

Newborn:*  ,.N.  C: 

£xa:x3Cii  nation  of  Trent  River  at  and  above  i^  277 

Harli>or  lines  in  Trent  and  Neuse  rivers 1,40;  111,1837 

InipiK^^ovement  of  Neuse  River i,269;  in,  1804 

Inip:«:"<>vement  of  Trent  River i,  268;  iii,  1802 

Impiar-ovement  of  waterway  to  Beaufort,  N.  C i,  270;  in,  1806 

NewbTxr^^port  Harbor,  Mass. .  improvement  of i,  69;  ii,  1153 

New  Ha-^^^n  Harbor,  Conn. : 

'Bri^L.^^e  across  West  River  at  Kimberly  avenue i,  702 

Cone*  t auction  of  breakwaters __. i,  125;  11, 1336 

HartxDr  lines _ 1,40;  11, 1366 

Impr<:>vement  of i,  123;  11, 1333 

New  Jer^«y-Staten  Island  channel  : 

ExaTKzi.  ination  and  survey  (»ee  Arthur  Kill) i,  188;  11, 1525, 1527 

Improvement  of i,  178;  11, 1502 

New  Liit>^xty,  111.; 

See  ctZ^o  Ohio  River- .  1,469;  v,  3085 

Bxancxination  and  survey  of  Ohio  River  at _ i,  476;  v,  3191 ,  3196 

New  LiOT^^on  Harbor,  Conn.: 

Defenses  of.. _ 1,6,10,11,17,814 

Haxt^oT  lines  in  Thames  River - i,40;  11, 1363 

Improvement  of  (see  Thames  River) 1,117;  11, 1325 

Surveyof    _ i,  141;  11, 1351 

Now  Ma<irid  Harbor,  Mo.  («ee  Mississippi  River  Commission) i,  694;  vii,  4526 

VeW  Orleans  Harbor,  La.: 

pefensesof 1,6,28,952 

Imp r ovement  by  Mississippi  River  Commission i,  694;  vii,  4525 

•KT^^port  Harbor,  R.  I.: 

^      ^fexisesof 1,6,12,16,791 

Improvement  of -  i,105;  ii,1265 

Tje^port  River,  N.C.: 

Improvement  of  Beaufort  Harbor i,  271 ;  m,  1808 

Impx-oveaient  of  waterway  from  Beaufort  to  New  River . . i,  271;  iii,  1810 

'  lmpi*ovement  of  waterway  from  Newbern  to  Beaufort  i,  270;  in,  1806 

ua-oir  Riclimond.  Mich. ,  bridge  across  Kalamazoo  River i,  702 

NtwB^ver,N.C.: 

Improvement  of i,  272;  iii,  1812 

Improvement  of  waterway  to  Beaufort,  N.  C i,  271 ;  in,  1810 

■ntpw  Roohelle  Harbor,  N.  Y. ,  examination  of ,  including  plan  and  estimate 

far  improving  Echo  Bay i,  160;  11, 1423, 1429 

New  Shoreham,  Block  Island,  R.  I.: 

Conatrtiction  of  harbor  of  refuge i,  108;  11, 1272 

Improvement  of  Great  Salt  Pond i,  109;  11, 1276 

■fjewtown  Creek,  N.  Y.,  improvement  of i,155;  ii,1411 

>jew  York  Bay  Railroad  Company,  bridge  of i,701 

New  York  Harbor,  N.  Y.: 

Ambrose  Channel,  improvement  of i,  161 ;  n,  1459 

Arthur  Kill,  examination  and  survey  . .  „  i,  188;  n,  1525, 1527 

Artbnr  Kill,  improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel)  ---     1,178;  11,1502 

Battery,  the.  removal  of  wreck  off i,166;  ii,14<3 

Bay  Ridge  Channel,  improvement  of i,163;  11, 1464 

Bayside  Channel,  improvement  of i,  161;  11, 1459 

Bridge  No.  3,  across  East  River i,700 

Bronx  River,  improvement  of .-  i,146;  n,l389 

Buttermilk  Channel,  examination  of  ---- ..        i,io[ 

Buttermilk  Channel,  improvement  of i,  163;  n,  i^o* 
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Jew  York  Harbor.  N.  Y.— Continued. 

Castle Williama.  removal  of  wreck  below- l»  :!. ^^e 

Coenties  Beef,  Eiaat  River,  examination  and  survey i ,  1  GO;     x  x  ^   :i 

Coenties  Reef,  East  River,  improvement  of l^   O.  S^ 

Defensesof i,  O,  10,  Xx,   x 

Diamond  Reef,  East  River,  examination  and  survey i ,  1  oo ;     x  x  ^  x 

Diamond  Reef ,  East  River,  improvement  of I,  x3>:2 

East  (Ambrose)  Channel,  improvement  of i^  ^Ox 

East  River,  bridge  No.  8 ^   __ 

East   River,  examination   and   survey   of   Diamond    and    Codt^t^^^^^ 

reefs i,  160;     xm,   i^ 

Blast  River,  harbor  lines i,  ^X);     ii  ,    x- 

East  River,  improvement  of x,X  ,i^  • 

East  River,  improvement  of  Wallabout  Channel i>X  So  ' 

East  River,  removal  of  wreck  in 7. .   _     ' 

Flushing  Bav,  improvement  of  .*. _  _  '  'x»  X^i"- 

Flynns  Knoll,  removal  of  wreck X»1.0«- 

Qedney  CbanneMmprovement of i,  XOi  I 

Oedney  Channel,  removal  of  wrecks i,  166,  1B7;    xx     i^ 

Gk)vemor8  Island,  removal  of  wreck  below  Castle  Williams . .  _  .     i,  i  o«  - 

Gk>wanus  Bay  and  Canal,  improvement  of .  _    j,  x  o;^  ^ 

Gowanus  Creek  Channel,  improvement  of. %,  X  0,=i  - 

Qreenville,  N.  J.,  harbor  lines  at  Jersey  Flats,  opposite _  _       x    40  - 

Uartx)r  lines  in  East  Rivi  r  and  at  Jersey  Flats i,  40;  H,~14S^    V-L 

Harlem  River,  improvement  of l^  iSa-   ' 

Harlem  River,  removal  of  wreck  at  Mott  Haven j*  ^ ^a -' 

Hell  Gate,  Eiast  River,  improvement  of .,*     i'  iSs' 

Hudson  River,  removal  of  wreck ..^    j*X  S'^- 

Improvement  of i*X6i-     ' 

Jersey  Flats,  harbor  lines  opposite  Greenville,  N.J _'     ^    ^A  *    ^ 

Kill  van  KuU,  examination  and  survey  (see  Arthur  Kill) .   i,  188-  11     1  4*> 
Kill  van  KuU,  improvement  of  {aee  Staten  Island-New  Jersey  ctk^^x^ 

nel) i^  17«- 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel) .^  {  17H-    i 

Main  Ship  Channel,  improvement  of ~  j*  XGl-    t 

Mott  Haven,  removal  of  wreck  in  Harlem  River j*  -^  ^p  •  £^ 

Narrows  to  the  sea,  improvement  from "   i!  1 61  *    i^ 

Newark    Bay,  examination   and   survey   of    Arthur    Kill,    incliKa-' 

..**^^  v-^- ;      .- ri     -  --^-  I' 188;  XI,  1^3^ 

Newark  Bay,  examination  and   survey  of   Passaic  River,    ixxb^"^^^- 

inK 1, 188:  11,1,530,15-3^,  ^^^^» 

Newark  Bay,  improvement  of  {see  Staten  Island-New  Jerae'v   ^X>^^^^' 

nel) ^^     tV^OS^^ 

Newark  Bay,  removal  of  ¥n*eck "    Y^  ^S>s"- 

Newtown  Creek,  improvement  of ^^~~'"        y  \v^^ 

Red  Hook  Channel,  improvement  of ,  '  ^  "*  ~    ^/^  aV 

Sandy  Hook,  N.  J.,  defenses  at ^^  ^  ~    ^^       ^>^»^^ 

Spnyten  Duyvil  Creek  (see  Harlem  River) "^"■*-  --        "^^^ 

Staten  Island-New  Jersey  channel,  examination   and     arr*»^  ~    ^«     /^i^/' 

Arthur  Kill) -    X   T»^     ^ /^o 

Staten  Is'and-New  Jersey  channel ,  improvement  of «         *  *  ^*^;  -^^U^ 

Staten  Island  Sound.     (See  Arthur  Kill.)  ^  ^  *  -  -   i.  ^/*  //. 

Supervision  of ^^ 

Swash  Channel,  removal  of  wreck ""*•*-    '»^-^'   ^''* 

Totten,  Fort,  post  of ^1' >     \  aft  ^' 

Upi^er  Bay,  harbor  lines  at  Jersey  Flats ^^----  \"  40'  ^^' 

Wallabont  Channel,  improvement  of ""*-^,     \is«v-  7/ 

WilletsPoint.   ^^'--^      /  ^'?- 

Williams,  Castle,  removal  of  wreck  below "'-•^,   ^J^*  ^^y . 

t^iagara  River,  N.  Y.:  "'  -  -  ^  >    II661  //,  ; 

Buffalo  Harbor,  Improvement  of . 

Erie  Basin  and  Black  Rock  Harbor,  examination  of  I^aice  J&^   ^'606-  vi  4 

Erie  Basin  and  Black  Rock  Harix)r,  improvement  of  Buffalo  » "    ^    ^^        \ 

to... ^        ^*^^^-iic« 

Examination  and  survey  of  Tonawanda  Harbor "^  "C  *^  -   \,  ^f^\  ^\.  4 

Harbor  lines  at  Buffalo  .  «^,     »^ll;  y^i,4152,4 

Harbor  lines  at  North  Tonawanda ,'"*--     i,  40;  vi,4 

Tonawanda  Harbor  and,  improvement  of ,  .  ~  "  ~  •  -  -.  i,  ^;  vi,4 

Tonawanda  to  Port  Day,  improvement  from ^.*"~~--   i,600;  vi,4 

^  -  1,610;  VI,  4 
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^ozn©  City,  Alaska,  bridge  across  Snake  River i,698 

Nominl  Oreek,  Va.,  improvement  of i,241;  ii,1711 

NookBA:^  River,  Wash,  (see  Puget  Sound) i,e81;  vi,4477 

Norfolk   Harbor,  Va.: 

Bri^^B^  across  Tanners  Creek,  near i^700 

De:r^iises  of  Hampton  Roads 1,6,11,23,886 

Ex«fc.^»="^^'!i**i<^^  at  vicinity  of  pier  of  Southern  Railway  Company i,  266 

Haar'fcJor  lines i,  40;  n,  1791 

Iinr>:rovement  of,  and  its  approaches i,266;  ii,1768 

Imt>:«'oveinent  of  waterway  to  Albemarle  Sound,  N.  C,  via  Currituck 

So'Kiiicl 1,262;  11,1778 

Xiiir>3rovement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 

tsLtK^alt  River ..   i,261;  ii,1773 

Iirir>:"="ovement  of  Western  Branch,  Elizabeth  River i,  256;  n,  1766 

x>0^a.oval  of  wrecked  cars  from   Sewall  Point  Channel,   Elizabeth 

Ri-^er - 1,264;  n,1784 

Reii::»_<3val  of  wreck  in  Southern  Branch,  Elizabeth  River i,264;  ii,  1783 

Norfolk    IKtail way  and  Light  Company,  bridge  of    ----:- i,  700 

Norris  C^-m::it,  Biscayne  Bay,  Fla.,  examination,  plan,  and  estmiate  for  im- 

•pr"<z>vement-.   — - i,  316;  iii,  1986 

North^3:K"'anch,  Chicago  River.  111.    See  Chicago  Harbor  and  River. 
North  :B:«:-anch,  Santee  River,  S.  C.    See  Santee  River. 

North  O^Tolina:  ,  «  n  1 2  2ft  «w 

Defo:K:B^e8  of  coast ----  --;----.---.  1,0,11,  l^,-««J,8»7 

p^c^xxzB^ination  of  waterway  from  South  Mills  to  and  including  Beaufort 

SLTx^L  Ocracoke  inlets 1,265,277 

TmT>r"o»vement  of  waterway  from  Albemarle  Sound  to  Norfolk,  Va. ,  via 

(5narTituck  Sound - h:  "Vr  ^    .'^.'^r  1.262;  ii,1778 

TmT>xro>vement  of  waterway  from  Pamlico  Sound  to  Norfolk,  Va.,  via 

pk»ouotank  River    - i,261;ii,1773 

•Nrortbea.sirBranch,  Cape  Fear  River,  N.  C,  improvement  of i,273;  iii,  1815 

Northern,  and  Northwestern  Lakes: 

"^       T)Af  ezises  of -- - ;  —  •- "•■' -•■--  *>  "v,  if /a 

Iinx>rovement  of  channels  in  waters  connecting i,  569;  vi,  8947 

T>raa©rvation  of  bench  marks  along  Erie  Canal,  N.  Y i,715;  vni,5i02 

surveys  and  charts .;.^''^H' ,S?o'SJlI 

Water  levels i,  715;  vin,  5319, 5408 

xr^rth  Fork,  Kentucky  River,  Ky.,  bridge  across  ...-  ^  i»5?S 

S^ith  Fork  Skagit  River,  Wash,  (.see  Pnget  Sound)  .  i,681;  vi  4477 

S^^th  Hero  Island  Channel,  Lake  Champlam,  \  t.,  improvement  of...^-.      i,  167 

S^rth  Landing  River,  Va. ,  improvenjent  of  waterway  via i,  262;  n,  1778 

S^rtU  River,  Mass.  (see  Scituate Harl  or) ••  1.88,  h»1206 

^^I+H  River  N.  C. ,  improvement  of  waterway  via i,  262;  11, 1778 

S'^rtb  River,  Wash,  (/e  Willapa  River  and  Harbor) i,676;  vi,4463 

^^^^i^J^TCs^at'"'^'^        i,40;vi,4159 

fxS;^veme"t'of-T^^^^^^  ^iT^/xJl^lf 

^^-v^ralk  Harbor,  Conn.,  improvement  of         i,138,  n,1344 

Ii^\ruv     \?irftah..  bridge  across  Snoqualmie  River --       if  6»» 

^llu^^  RiC'Miss.,  improvement  of. -  i,851;  m,2208 

.   O. 

Q  icCreelr  Wis.  (see  South  Milwaukee  Harbor) i,5S8;  v,3701 


Examination  of  - -^   ^^  ^^g 

^^t?lwaS  River,  Fla.,  improvement  of .....---.  ,.  i,810;  iu,19W 

S^K^B^  Biver,  Fk,  Examination,  plan,  and  estimate  for  gigpro^^^^e.  2152 

ment /"i '       V  qivi.  ttt  1944 

Ocmulgee  River, Ga., improvement  of i,30i.  JJ^;     ^^ 

Oconee  River, Ga.,  improvement  of i,^,  "  , 

Oconto  Harbor,  Wis.:  i  588;  v, 8745 

Examination  of !1!I-"I"-     1*528;  v,8654 

Improvement  of ' 
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Ocracoke  Inlet,  N.  C. : 

Examination  of  waterway  from  Sonth  Mills  to  and  inclnding i,  265, 277 

Improrement  of - i,265;  iii,1793 

Office  of  the  Chief  of  Eiiigineers,  officers  on  duty  in 1,723 

Ogdensbnr^  Harbor,  N.  Y. ,  improvement  of i,  618;  vi,  4177 

Ohio  and  Kentncky  Railway  Company,  bridge  of i,  699 

Ohio  Reef,  Narragansett  Bay,'  R.  I. ,  examination  of i,  112 

Ohio  River: 

Bridges  across,  report  npon  Congressional  bill  providing  for  constmc- 

tionof 1,40:  viii,5ia3 

Bridges  at  Neville  Island  and  Fleming  Park.,  Pa i,701 

Davis  Island  Dam,  Pa.,  operating  and  care i,478;  v,8140 

Falls  of,  including  Indiana  Chute,  improvement  of i,  503 ;  v ,  8463 

(Gauging  (sf?e  Mississippi  River) i,412;  iv,2540 

General  improvement i,469;  v,3085 

Louisville  and  Portland  Canal,  Ky.,  enlargement  of i,  503;  v,  3463 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  506;  v,  3482 

Madison,  Ind.,  survey  at i,476;  v,8215 

Marietta,  Ohio,  to  the  Big  Miami ,  survey  from i,  476;  v,  3201 

Maysviile,  Ky.,  examination  at _.      i,477 

Mound  City  to  Cairo,  111. ,  examination  from i,  476;  v,  3185 

Movable  dams,  construction  of i,473;  v,314C 

New  Liberty,  111.,  examination  and  survey i,  476;  v,  8191, 3196 

Pittsburg  Harbor,  Pa.,  improvement  of- i»481;  v, 32.54 

Sand  Island,  Ky. ,  examination  for  acquisition  of : . .       i,  513 

Snag  boat,  operation  of i,472;  v,3129 

Ohio  Valley  Electric  Railway  Company,  bridge  of i,  697 

Okanogan  River,  Wash.,  improvement  of i,689;  vi,4489 

Okechobee  Lake,  Fla.,  examination  and  survey  of  waterway  via i,  327 

Oldmans  Creek,  N.  J. ,  examination  and  survey i,  207;  ii,  1598, 1603 

Old  Orchard  Shoal  Light,  Raritan  Bay,  N.  J.,  removal  of  wreck i,  187;  ii,  1516 

Old  Stffan  (schooner) ,  removal  of  wreck  of  _ i,62;  ii,  1100 

Old  Tampa  Bay,  Fla.    See  Tampa  Bay. 

Olympia  Harbor,  Wash.,  improvement  of i,688;  vi,4481 

Ontaiio  Lake: 

See  also  Northern  and  Northwestem^akes. 

Water  levels i,715;  vm,  5819, 5402 

Ontonagon  Harbor,  Mich. ,  improvement  of i,517;  v,3595 

Onward  (schooner),  removal  of  wreck  of 1,608;  vi,4096 

Orange,  Conn.,  bri^e  of  town  of i,702 

Orange  Mills  Flats,  St.  Johns  River,  Fla. ,  improvement  at i,  309;  iii,  1972 

Orange  River,  Fla.,  examination  and  survey  to  the  Gulf,  via  the  Caloosa- 

hatchee ...  i, 326:  iii, 2032, 2035 

Osage     River,     Mo.,     improvement     by     Missouri     River     Commis- 
sion  1,695;  vii,  4935, 4944, 4947 

Oswegatchie  River,  N.  Y.  (see  Ogdensburg  Harbor) i,  618;  vi,  41 77 

Oswego  Harbor,  N.  Y. : 

Improvement  of 1,615;  vi,4170 

Water  levels i,715;  vni,5402 

Otter  Creek,  Vt.,  improvement  of 1,169;  u.  1484 

Otter  Tail  Lake  and  River,  Minn., survey  of i,442;  iv;2830 

Ouachita  River,  Ark.  and  La.: 

Examination  of  Camden  Harbor,  Ark i,415 

Improvement  of i,402;  iv,2503 

Survey  for  locks  and  dams i,414;  iv»2544 

Oyster  Creek,  Tex. ,  examination  and  survey i,  896;  iv,  2418, 2421 

P, 

Paxiific  (sloop) ,  removal  of  wreck  of i,  187;  n,  1517 

Paducah,  Ky.: 

See  also  Tennessee  River,  below  Chattanooga i,  460;  v,  2916 

Survey  of  Tennessee  River  at i,477;  v,8219 

Pagan  River,  Va.,  examination  of i,265 

Palmer^  Augusttts  (schooner),  removid  of  wreck  of i,264;  ii,1783 

Pamlico  River  and  Sound,  N.  C: 

Examination  of  waterway  from  South  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets 1,265.277 

Improvement  of  river i,267;  ui,1798 

Improvementof  waterway  from  Pamlico  Sound  to  Norfolk,  Va.  i,261;  ii,  1773 
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Pamunkey  River,  Va.,  improvement  of i,250;  ii,1724 

Parkers  Ferry,  C'onecuh  River,  Ala. ,  bridge  at i,  6d7 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

andsnrvey i,64;  ii,  1131,118ft 

Pascagonla  Harbor  and  River,  Miss. : 

Improvement  of  river i,351;  iii,2209 

Improvement  of  river,  inclnding  Horn  Island  Harbor i,  352;  iii,  2211 

Removal  of  wreck  in  harbor 1,^59;  iii,2223 

Pasanotank  River,  N.  C: 

Examination  of  waterway  from  Sonth  Mills  to  and  including  Bean- 
fort  and  Ocracoke  inlete 1,266,277 

Improvement  of  waterway  via i,261;  iii,  1778 

Passaic  River,  N.  J. : 

Bridge  across i,701 

Examination  and  survey 1,188;  11,1530,1536,1543,1547 

Improvement  of -1,177;  ii,  1500 

Pass  a  Lontre,  Mississippi  River: 

Closing  crevasse  in i,365;  in,  2245 

Improving  outlet  at i,865;  in,  2246 

Patapsco  River,  Md. : 

Defenses,  of  Baltimore 1,6,11,21,866 

Harbor  lines  in  Baltimore  Harbor,  Curtis  Bay,  and i,  40;  ii,  1693, 1697 

Improvement  at  Spring  Garden,  Baltimore . .  i,  233;  n,  1698 

Improvement  of  channel  to  Curtis  Bay i,  233;  ii,  1693 

Improvement  of,  including  channel  to  Baltimore i,  231 ;  ii,  1687 

Removal  of  wreck i,234;  ii,  1693 

Patchogue  River,  N.  Y. : 

Examination,  plan,  and  estimate  for  im^ovement 1, 160;  ii,  1446, 1450 

Examinations  from  Fire  Island  Inlet  to  Fatchogue i,  160, 161;  ii,  1448 

Improvement  of i,  158;  ii,  1419 

Pafcerson,    N.    J.,    examination    and    survey    of    Passaic    River    up 

to 1,188;  11,1530,1536,1543.1547 

Patuxent  River,  Md. ,  examination  and  survey 1, 254;  ii,  1739, 1741 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  112;  ii,  1320 

Pawtucket  River,  R.  I. : 

Examinations  and  survey i|112;  11,1302,1304 

Improvement  of i,101;  ii,1254 

Peace  Creek,  Fla.: 

Examination,  plan,  and  estimate  for  improvement  of  Charlotte  Har- 
bor  1,327;  111,2048,2058 

Improvement  of 1,317;  iii,2017 

Pearl  Harbor,  Hawaiian  Islands: 

Defenses  for i,6,7 

Improvement  of i,48 

Pearl  River,  Miss.: 

Below  Jackson  and  Rockport,  improvement i,  856;  iii,  2218 

Carthage  to  Jackson,  improvement  from i,  857 ;  iii,  2220 

Edinburg  to  Carthage,  improvement  from i,  858 ;  lu,  2221 

Mouth,  improvement  of 1,856;  ui,2217 

Pedee  rivers,  S.  C: 

Examination  of  Great  Pedee i,292 

Improvement  of  Great  Pedee i,279;  ni,1847 

Improvement  of  Little  Pedee 1,278;  iu,1845 

Peekskiil  Harbor,  N.  Y.,  improvement  of 1,176;  ii,1498 

Pend  Oreille  River.  Wash. ,  improvement  of 1, 690;  vi,  4494 

Pennsylvania  Railroad  Company,  bridgeof 1,708 

Penobscot  River,  Me. : 

Defenses  of 1,6.18,788 

Examination  and  survey  of  Bucksport  Harbor i,68;  u,  1 108, 1 107 

Examination  at  and  near  Bucksport  Narrows i,68;  ii,1101 

Improvement  of 1,52;  ii,1086 

Penokee  (schooner),  removal  of  wreck  of i,167;  ii,1474 

Pensacola  Harbor,  Fla.: 

Defenses  of 1,6,26,989 

Improvement  of 1,887;  iii,2118 

Pentwater  Harbor.  Mich., improvement  of 1,561;  v,8918 

Pepin  Lake  and  Village.  Mississippi  River,  Wis.: 

Examinat  on  and  survey  at i,484;  iv, 2768,2765 

Improvement  at i,482;  iv,3692 

ENG  1900 3 
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lonnock  River,  Conn.  («C6  Bridgeport  Harbor) :|^  .      ^ 

» Mar(iuette  Lake.  Mich,  (see  Ludington  Harbor) _  _    x'  w. 

►  Marquette  Railroad,  bridge  of  ^''  "' 

onal  property,  sale  of,  when  not  needed ^ 

wns,  injured,  recommendation  in  aid  of _. .  ^   "' 

JumaCreek.  Cal.,  improvement  of ..   .-.   ^Tesi; 

«key  Harbor.  Mich. ,  improvement  of x,564-, 

lia  (Falia),  Bogue,  La.,  improvement  of i,301; 

iadelphia.  Pa.: 

Defenseeof.   i,6,^ 

Improvement  of  Delaware  River  at 1. 1\»3 

Improvement  of  Schuylkill  River i,  19^ 

Plan  and  estimate  for  improvement  of  Delaware  River,  below  Chrie 

tian  street - --  i,20 

Removal  of  wreck  in  Delaware  River,  off  Snyder  aveime .  i,  2C 

Removal  of  wrecks  in  Schuylkill  River i,  206;  ii , 

lippines.  division  of  the.  reconnaissances  and  explorations —  i, 718; 

•re  and  Fort  Pierre.  S.  Dak.  (.<tp«  Missouri  River) i,4\ 

•8. public,  occupancy  of ,  by  private  parties i,40 

9on  Bayous. La. , improvement  of i,3( 

B  Creek,  Wis.: 

Ebtamination  of  Kenosha  Harbor .   i,  i 

Improvement  of  Kenosha  Harbor i, 

B,  G^.  Albert,  statueof  (.w  Public  buildings  and  grounds)  1,710;  vi] 

B  Island  Harbor,  Fla.  (st'c  Pnntarasa) 1,327;  i 

e  Lake,  Mich,  {see  Charlevoix  Harbor) i 

e  River»  Mich.,  improvement  of i, 

e  River,  Aiinn.: 

Construction  of  reservoir i. 

Operation  and  care  of  reservoir \ 

Survey  of  llowage  lines  of  reservoir 

ole.  Point.  San  Pablo  Bay.  Cal.,  examination,  plan,  and  ©stima,! 

improvement  of  channel  off i ,  0*^4 . 

»burg  and  Lake  Erie  Railroad  Company,  bridges  of _     / 

(»burg  Harbor,  Pa, : 

Bridge  across  Allegheny  River  between  Highland  Park  and  S\ia.T"i 

Construction  of  Herr  Island  Lock  and  Dam,  Allegheny  Rivf^r 

Improvement  of ..    --^_~ 

Operat.ng  and  care  of  Davis  Island  Dam,  Ohio  River _ 

quemine  &you,  La. ,  improvement  of 

month  Harbor,  Mass. ,  improvement  of — ~  ~ 

)nmatic  dynamite  batteries 

omoke  River,  Md.,  improvement  of 

nt  Isabel,  Tex.  (.s^e  Brazos  Santiago  Harbor) _ 

nt  Judith  Harbor  and  Pond.  R.  I.: 

Construction  of  harbor  of  refuge ____ 

Improvement  of  pond  entrance _ 

nt  Pinole,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  es'bl-r 

improvement  of  channel  off _ i , 

nt  Wilson,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  eat;i 

improvement  of  channel  off i, 

cegama  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir « 

Operation  and  care  of  reservoir _ 

Survey  of  flowage  lines  of  reservoir 

loksville,  N.  C.  examination  of  Trent  River  above  And.  \>elo 

isett  Lake,  S.  Dak. ,  examination  for  reservoir  dam .  .  . 

ichatoula  River,  La.  {see  Tickfaw) 

ties  Island,  Chesai>eake  Bay,  Md.,  removal  of  wreck 

cupine  Island,  Bar  Harbor,  Me.,  construction  of  l>reak^wat4 
tage   Lake,  Manistee   County,   Mich.,   improveinent;    of 

refuge 

tage     Lake    and     River,    Houghton    County,      M^icb.., 

via 

tage  River,  Ohio.    See  Port  Clinton  Harbor, 
t  Chester  Harbor,  N.  Y.: 

Examination  of 

Improvement  of 

Removal  of  wreck  off 
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Port  Clinton  Harbor.  Ohio: 

Improvement  of 1,590;  vi,4038 

Removal  of  wreck i,608;  vi,4096 

Port  Harford,  Cal.  {see  San  Lnia  Obispo  Harbor) i,  628;  vi,  4192 

Port  Hnron,  Mich. ,  improvement  of  Black  River  at i,  580;  vi,  3987 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i,  148;  ii,  1398 

Portland,  Ky.    See  Falls  of  Ohio  River. 

Portland,  Me.: 

Defenses  of 1,6,13,784 

Examination  at  Witch  Rock,  in  harbor  of i,64 

Improvement  of  harbor i,60;  ii,  1097 

Portland,  Oreg. : 

Examination  and  survey  of  Willamette  River  below i,  676;  vi,  4416, 4418 

Harbor  lines  in  Willamette  River  at - i,40;  vi,4456 

Improvement  of  Willamette  River  above _ i,  667;  vi,  4347 

Improvement  of  Willamette  River  below i,  669;  vi,  4353 

Port  Orford  Harbor,  Oreg.,  improvement  of i,634;  yi,4265 

Porto  Rico: 

Defensesfor 1,6,10,35 

Department  of,  reconnaissances  and  explorations i,  718;  viii,  5449 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound 1,6,10,12,24,915 

Improvement  of ._ 1,289;  iii,  1873 

Improvement  of  channel  between  B^iufort,  S.  C,  and  Savannah,  Ghi. 

(«ee  Savannah)  .• i,  292;  iii,  1913 

Removal  of  sunken  logs  in  waterway  to  Charleston i,  291 ;  lu,  1876 

Removal  of  wreck  of  boat  *SpriYe  _ i,  290;  iii,  1875 

Port  Royal  Sound,  S.  C,  defenses  of 1,6,10,12,24,915 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 1,6,14,768 

Examination  at  Hendersons  Point.   i,78 

Examination  of  Pull-and-be-damned  Point  (Gk>at  Island  Ledge) .  i,  77;  ii,  1170 

Port  Tampa,  Fla.  (sre  Tampa  Bay) i,321;  iii,2022 

Port  Washington  Harbor,  Wis. : 

Examination  of 1,539;  v,3766 

Improvement  of    1,531;  v,  3692 

Portwing  Harbor,  Wis. ,  examination  and  survey i,  521 ;  v.  3630, 3633 

Post  of  Fort  Totten,  N.  Y _ 1,36,38,1045 

Potomac  River: 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,703;  viii,5128 

Defenses  of  Washington,  D.  C ..- 1,6,22,876 

Improvement  at  Washington,  D.  C i,284;  n,1702 

Improvement  below  Washington,  D.  C 1,238;  ii,1706 

Long  Bridge,  at  Washington,  D.  C. ,  rebuilding  of i,  236;  ii,  1702 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C,  with 

Mount  Vernon,  Va -  1,43,704;  viii,  5125 

Removal  of  wreck  on  Matta woman  Shoal i,  254 ;  u,  1739 

Powells  River,  Va.  and  Tenn. ,  examination  of i,  469;  v,  3067 

Powow  River,  Mass.,  improvement  of.   . i,71;  ii,1157 

Property,  personal,  sale  of,  when  not  needed i,44 

Providence  Harbor  and  River,  R.  I.: 

Examination  andsurvey i,112;  11,1307,1809 

Improvement  of i,  102;  n,1257 

Removalof  Green  Jacket  Shoal. ^..  i,108;  ii,1260 

Provincetown  Harbor,  Mass. : 

Improvement  of i,92;  u,1214 

Removal  of  wreck i,93;  ii,1219 

Public  buildings  and  grounds.  District  of  Columbia  _ i,  710;  vni,  5227 

Public  structures,  occupancy  of,  by  private  parties i,  40;  viii,  5085 

Puget  Sound,  Wash.: 

Defenses  of 1,6,12,38,1026 

Improvement  of ,  and  tributaries I,6i31;  vi,4477 

Improvement  of  water wi^  to  lakes  Union  and  Washington  . .  i,  684;  vi,  4483 

Pull-and-be-damned   Point,  Portsmouth   Harbor,    N.  H.,  examination 

of 1,77;  11,1170 

Pultneyville  Harbor,  N.  Y.: 

Improvement  of i,613;  vi,4165 

Removal  of  wreck i,619;  vi,4180 

Punta  Gorda,  Fl^    See  Charlotte  Harbor, 
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Piintarafla,  Fla. ,  examination  and  survey  of  inside  passage  to  CbarU 

Harbor .  i,3'27;  U 

Payallup  River,  Wash.: 

Examination  of  Tacoma  Harbor 

Improvement  of  (8ft' Pnget  Sound) ij 

**• 

Qnantico  Creek,  Va,,  examination  of 

Qneenetown  Harbor,  M<1.: 

E^xamination  and  survey i,230 

Improvement  of _ 

Qnincy  Bay,  Mississippi  River,  III.: 

Examination  at   

Improvement  at ~ 

Quinnipiac  River,  Conn,  (see  New  Haven  Harbor)    

R. 

Raccoon  Creek,  N.  J.,  examination  and  survey i,ac 

Racine  Harbor,  Wis.,  improvement  of 

Rainy  River.  Minn.,  bridge  across  ....    "  ~  * 

Raisin  River,  Mich,  (ftee  Monroe  Harbor) ~  ~ 

Ranrocas  Creek  or  River,  N.  J.: 

Bridge  at  Delanco ^ 

Improvement  of  . -  .  _  _ 

Range  and  position  finders...     ../. 

Rankin,  Pa. ,  bridge  across  Monongahela  River ' " 

Rapid-fire  guns '" 

Rappahannock  River,  Va. ,  improvement  of 

Raritan  Bay  and  River,  N.  J.: 

Improvement  of  bay  ..    .'. ..  :. 

Improvement  of  Keyport  Harbor "  ' ' 

Improvement  of  river ,_ 

Improvement  of  Shoal  Harbor _  .  V 

Removal  of  wreck  in  Keyport  Harbor __^~~ 

Removal  of  wreck  near  Old  Orchard  Shoal  Light ^  ,  "  "  ' 

Rathlmrn.RolH'rt  II.  (schooner ).  removal  of  wreck  of  .. 

Reconnaissances   and   explorations  in    military    divisions      u^n 

ments .    . .       .  _ 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  ot"   _ 
Red  Lake  and  Red  Lake  Ri\  er,  Minn. : 

Improvement  of  {sec  Red  Kiver  of  the  North) __ 

Survey  of _  _  ~  " 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Alexandria.  La .. 

Bridge  at  (Iraud  Ecore.  La -  . 

Examination  and  survey  of  Alexandria  Harbor 

Examination  between  Klamichi  and  Blue  rivers .  _  _ 

Examination  between  Shreveport,  La.,  and  Denison,  Xex. 

Gauging  {see  Mississippi  River) 

Improvement  alx)ve  Fulton,  Ark _ 

Improvement  below  Fulton,  Ark ...__, 

Rc^ctiiication  of  mouth  by  Mississippi  River  ConixiiiBsiorL 
Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Bridge  at  Drayton,  N.  Dak .  __ 

Examination  of 

Improvement  of '. 

Regulations  governing  the  running  of  loose  logs,  etc ,  on  c^r- 1 

Rhode  Island,  defenses  of  coast 

Richland  Creek  or  River,  Tenn.,  examination  of 

Richmond,  Va.: 

Examination  and  survey  of  James  River  at 

Harbor  lines 

Improvement  of  James  River  up  to 

Removal  of  wreck  in  James  River     . ... 

Rich  Passage,  Puget  Sound,  Wash.,  defenses  at.     Si^'e  Piifirt^ 
Rioville,  Nev.,  examination  of  Colorado  River  between  El  T 
luid 
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Rivers  and  harbors: 

Appropriations  and  ezpenditnree 1,39,40;  vin,5071 

Bridges i,40,43;  viii,5103 

Discontinuance  of  appropriations  and  deterioration  of  works  .  i,40;  viii,  5071 

•      Dredges,  hydraulic,  for  certain  rivers,  i,  41, 315, 366, 891;  in,  1985, 2246;  iv,  2334 

Emergency  river  and  harbor  act i,39 

Employees,  injured,  recommendation  regarding  aid  to i,44 

Engineer  divisions i,44 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  693 

Elstim ate  of  appropriations  for  improvement  of i,  39 

Harbor  lines,  establishment  of i,40 

Occupancy  of  public  structures  by  private  parties i,  40;  viii,  5085 

Operating*  and  care  of  canals,  etc i,  40 

Regulations  governing  the  running  of  loose  logs,  etc.,  on  certain 

streams i,  43 

Sale  of  personal  property  when  not  needed,  recommendation  as  to . . .        i,  44 

Status  of  works 1,39 

Wrecks,  removal  ot i,40 

Roach,  Wm,  H,  (schooner) ,  removal  of  wreck  of i,  229;  ii,  1661 

Roads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,  721;  viii,  5453 

Washington,  D.  C. ,  to  Mount  Vernon,  Va. i,  43 

Yellowstone  National  Park i,716;  viii,5403 

Roanoke  River,  N.C.,  improvement  of .._ i,264;  ii,1782 

Rockhall  Harbor,  Md.: 

Examination,  plan,  and  estimate  for  improvement i,  230;  ii,  1670 

Improvement  of i,218;  II.1643 

Rockland  Harbor,  Me.: 

Harbor  lines i,40;  11,1138 

Improvement  of i,54;  ii,  1089 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1161 

Examination  and  survey  of  piers  and  breakwater i,  77;  ii,  1177, 1178 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

S reject  for  completing  harbor  of  refuge i,  77;  u,  1184 
iver,  111.: 

Examination  of  canal  feeder,  for  lock  and  dam i,  550 

Operating  and  care  of  canal  around,  at  Milan i,  549;  v,  3858 

Rockwood,    111.,    examination    and    survey    ot    Mississippi    River    be- 
low  - 1,430;  IV,  2667, 2669 

Romerly  Marsh,  Ga. ,  improvement  of  waterway  via i,  303;  iii,  1953 

Rondout  Harbor,  N.  Y. ,  improvement  of i,  175;  ii,  1496 

Root  River,  Wis.  (8e«  Racine  Harbor)    i,583;  v,3702 

Rouge  River,  Mich.: 

Bridge  at  Dix  avenue i,702 

Bridge  at  Fort  street _ i,700 

Improvement  of i,586;  vi,4006 

Rough  River,  Ky. : 

Improvement  of 1,511;  v,3539 

Operating  and  care  of  lock  and  dam i,512;  v,3541 

Round  Lake,  Mich.  («e€  Charlevoix  Harbor) i,566;  v,3928 

Rouse  Point,  M .  Y.,  bridge  across  Lake  Champlain i,  697 

Rmirk,  Thomas  JL  (sloop) ,  removal  of  wreck  of i,  254;  ii,  1739 

Rules  governing  the  running  of  loose  logs,  etc.,  on  certain  streams i,  43 

Rumsey,  Ky. ,  reconstruction  of  Lock  No.  2,  Green  River i,  509;  v,  3501 

Rutland-Canadian  Railroad  Company,  bridge  of i,  697 

S. 

Sabine  Lake,  Pass,  and  River,  Tex.: 

Defenses  of 1,6,12,28,952,958 

Examination  of  pass i,384 

Examination,  plan,  and  estimate  for  improvement  of  channel  through 

lake I,  ;«4;  111,2302 

Improvement  of  harbor  in  pass i,  380;  in,  2276 

Iniprovt'ment  of  month  of  river. 1,378;  iii,2272 

Improvement  of  river i,  379;  iii,  2274 

Regulations  governing  navigation  on  river l^ 

Removal  of  wreck  in  pass i,  888;  lu,  ""**" 
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SacoBiver,  Me.,  improvement  of 1,  64;  ii,ll4B 

Sacramento  Ck>imty,  Cal.,  bridge  of i,699 

Sacramento  River,  Cal. : 

Bridge  across  G^eorgiana  Slough  at  Walnut  Grove 1.698 

Improvement  by  California  Debris  Commission i,  696;  'vxn,  5007 

Improvement  from  Sacramento  to  mouth i,6^39;  vi,4230 

Improvement  of i,638;  vi,4327 

Sag   Harbor,    N.    Y.,   examination,   plan,  and  estimate  for  improvo- 

ment i,  161;  u,  1451 

Saginaw  Biver,  Mich.,  improvement  of i,576;  vi,S978 

St.  Angnstine  Harbor,  Fla.,  improvement  of i>311;  m,  1981 

St.  Charles  and  St.  Louis  County  Brid^  Company,  bridge  of i,  698 

St.  Charles,  Mo.,  bridge  across  Missouri  Biver -        i,696 

St.  Clair  Biver  and  St.  Clair  Flats  Canal,  Mich.: 

Examination  for  doubling  capacity  of  canal i,587 

Improvement  of  canal i,58S;   vi,  39S3 

Improvement  of  channels  in  waters  connecting  Great  Lakes  ..  i,569;  "vi,  3947 
Operating  and  care  of  canal i,  583;  vi,  3994 

St.  Croix  Lake  and  Biver,  Wis. and  Minn.: 

Examination,  plan,  and  estimate  for  improvement  from  Stillwater  to 

TaylorsFalls i, 442;  iv, 2836. 38» 

Improvement  of i»437;  iv,  2809 

Be^lations  governing  navigation  on 1,43 

St.  Croix  Biver,  Me.,  repair  of  piers  below  Calais i,44 

St.  Francis  Biver,  Mo.  and  Ark.: 

Examination  from  Greenville,  Mo.,  to  mouth  of  Mingo i,  424;  rv,  261S 

Improvement  in  Arkansas , h^^;  rv,  2dlO 

St.  Francois  Biver,  Mo.    See  St.  Francis  Biver,  Ark.  and  Mo. 

St.  Georges  Sound,  Fla. ,  harbor  lines  at  Dog  Island i»  40;  in,  2158 

St.  Johns  Plantation,  St.  Martin  Parish,  La.,  bridge  at 1.099 

St.  Johns  Biver,  Fla. : 

Defenses  of 1,6,25.933 

Improvement  at  Orange  Mills  Flats i,309;  in.  1973 

Improvement  between  Jacksonville  and  the  ocean i,  307 ;  in,  19(57 

Improvement  of  Volusia  Bar i,810;  m,  1978 

St.  Jones  Biver,  Del. : 

Examination  and  survey i,280;  u,1662.1664 

Improvement  of  (see  Murderkill  Biver) i,  213;  u,  1687 

St.  Joseph  Harbor  and  Biver,  Mich.: 

Improvement  of  harbor 1,552;  v,8879 

Improvement  of  river i,  653;  v,  3883 

Bemoval  of  wreck  in  harbor i,568;  v,39S3 

St.  Lawrence  Biver,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of i,616;  vi,4173 

Long  Sault  Island,  examination  at i,619 

Ogdensburg  Harbor,  improvement  of i,  618;  vi,  4177 

Ogdensburg  to  Lake  Ontario,  removal  of  shoals ii  617;  vi,  4175 

St.  Louis  Bay  and  Biver.  Minn,  and  Wis.    See  Duluth  Harbor. 

St.  Louis  Harbor,  Mo.,  improvement  of i,428;  rv,2664 

St.  Martin  Parish,  La.: 

Bridge  across  Bayou  Teche  at  St.  Johns  Plantation i,  699 

Bridge  of,  across  Bayou  Teche  at  Bulliards  Cove i,  698 

St.  Marys  Biver  and  St.  Marys  Falls  Canal,  Mich. : 

Commercial  statistics 1,571,572;  vi,8959 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  569;  vi,  3947 

Improvement  of  Hay  Lake  Channel i,573;  vi,3969 

Improvement  of  river  at  the  falls 1,570;  vi,3952 

Operating  and  care  of  canal i,571;  vi,3956 

Water  levels i,  715;  vm,  5402 

St.  Paul,  Minn. ,  gauging  Mississippi  Biver  at . .  _ i,  441;  xv,  2821 

St.  Peter,  Minn. ,  examination  of  Minnesota  River  at i,  443;  rv,  2840 

St,  Pefpr  (schooner),  removal  of  wreck  of 1,619;  vi,4180 

Sakonnet  Harbor,  Point,  and  Biver,  B.  I.: 

Examination  of  harbor i,112 

Increasing  width  and  depth  of  draw  opening  in  Stone  Bridge . .  i,  100;  n,  1251 
Rebuilding  and  extending  breakwater  at  Sakonnet  Point i>  101;  ii,  1253 

Sale  of  personal  proi)erty  when  not  needed 1, 44 

Salmon  Bay,  Wash. ,  improvement  of  waterway  via i,  684;  vi,  4483 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 
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Sampit  Hiver,  S.  C: 

Exaxnination  and  snrvey i,391;  m,  1888, 1887, 18W 

Iizir>'roveinent      of      Georgetown      Harbor      (see      cUso      Winyah 

S»y) 1,280,281;  m,  1850, 1851 

SanBenaard  River,  Tex.,  examination  and  survey i,396;  iv, 2488, 2440 

Sandbe£&^?li>  Lake  Huron,  Mich.: 

IiriX>:»^ovement  of  harbor  of  refuge 1,578;  Yi,S088 

Wa^'t^'^r l®v®ls 1,715;  vni,5402 

San  r>i^^o  Harbor,  Cal.: 

De^^nsesof 1,6,81,974 

Xxn^srovement  of i,  619;  vi,  4181 

Sand  Isi^md,  Ohio  River,  Ky. ,  examination  for  acquisition  of i,  518 

SandnsB^:y  Harbor,  Ohio: 

E^jcsk^KDaiiiation  of » i,604 

Iinr^:«:"Ovement of I,591;  vi,4042 

ReEK^-OV^  of  wreck  at  outer  bar i,608;  vi,4094 

Sandw^«:55i  Harbor,  Mass..  examination  of 1, 94;  n,  1224 

Sandy  ^S^ciy,  Mass. : 

Con-^^truction  of  harbor  of  refuge - i,72;  ii,1161 

£lx£uzaaination    and    survey    of  piers    and     breakwater    at     Rock- 

-oc^zmrt  -       1,77;  11,1177,1178 

-R^-KiMjrYey  and  estimate  of  cost  at  breakwater,  including  project  for 

oo:B3apleting  harbor  of  refuge i,77;  n,1184 

Sandy  :^ook,  N.  J.,  defenses  at 1,10,19,889 

Sandy  X-«^*ke,  Minn:  ,  ^„^         ^^^ 

Construction  of  reservoir ._ i,485;  iv,2786 

OpetMTfition  and  care  of  reservoir i,437;  iv,2800 

San  FTMicisco  Bay  and  Harbor,  Cal. : 

X>ef  ^X3ses  of — - i,Oyi^,  o^,  wju 

Bxa,:Daination  of  Oakland  Harbor ...      i,684 

Szaxnination,  plan,  and  estimate  for  improvement  of  channel  between 

Kfi^rquines  Sto-ait  and  Golden  Gate i,634;  vi, 4268, 4260 

Improvement  of  Oakland  Harbor. : i,626;  vi,4218 

Bexnoval  of  Arch  and  Shag  rocks. .  i,625;  vi,4215 

oanitary  District  of  Chicago,  ill.,  drainage  canal -.  -        1,42 

oln  Jacinto  Bay,  Tex.-,  harbor  lines  at  Laporte   i,40;  iv,3476 

5^11  Jacinto,  Fort,  Galveston  Harbor,  Tex.,  harbor  lines  at ^*^XJZ*^'^^ 

Sa»  Jacinto  River,  Tex.,  improvement  of  waterway  via.  i,  386;  iv, 2325, 2827, 2830 
Kan  Joaquin  River,  Cal.: 

Examination  above  Stanislaus  River 1,584 

Bxarxn^ination  of  channel  from  Antioch  to  Suisun  Point 1, 684 

ImT>x-ovement  of - i,  627;  vi,  4228 

IinLi>r-ovement  of,  by  California  Debris  Commission i,  696;  viii,  5007 

a«.ti  J^»^,  Porto  Rico,  defenses  for «A«''^*%?5 

^nteandro  Bay,  Cal.  (see  Oakland  Harbor) '»5?S'  ^^'f?iS 

S*^  Luis  Obispo  Harbor,  Cal.,  improvement  of. '» ^^jo-i' f  i2? 

^"S  Pa-tiloBayVCal.  (see  Karquines  Strait) —     i,684;  vi,42o8,4260 

^«  Pearo  Bay  and  Harbor,  Cal.:  „,  ..cv, 

^construction  of  deep-water  harbor '»^^^'JJ»fH 

Examination  and  survey  of  inner  harbor i,  624;  vi,  4194, 4199 

Improvement  of  Wilmington  inner  harbor i,  622;  VI,  4191 

^  Eixamination  and  survey  of  waterways  between  North  and  South 

branches '^^^'^  "i'J^?^'}^ 

Improvement  of i,283;  in,  1856 

^^^xamination  and  survey  of  inside  passage  to  Lemon  Bay.  i,  827;  in,  2054, 2060 

Improvementof ^'^.^?i  ^"'?2}a 

QfifanellcL  (barae),  removal  of  wreck  of i,lo7;  n,iOJLO 

itn^t^-kmcli^.  improvement  of  Kalamazoo  River  at . .  i,  555,556;  v,  3887, 3890 
^ugatnckRiver,  Conn.,  improvement  of i,131;  n,134» 

Sanger  ties  Harbor,  N.Y.:  ,  -oo   .,  ikiq 

l^amination,  plan,  and  estimate  for  improvement i,188;  n,15l» 

Improvementof i,  174;*  u,  14»* 

Saugus  River,  Mass.    See  Lynn  Harbor. 

Sauk  River,  Wis.:  „     ^  ron.  it  wflfl 

Examination  of  Port  Washington  Harbor ^»^^:  v'SSa 

Improvement  of  Port  Washington  Harbor i,53l,  v. 
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Sftolt  Ste.  Marie,  Mich,  and  Ontario: 

Ck>minerce  passing  canals  at i,  571,  5*4 

Water  levels i,71S 

Savannah  Harbor  and  River,  G^: 

Defenses  of 

Examination  of  harbor 

Improvement  of  harbor,  including  channel  to  Beaufort,  8.  C  _  .    x,  ^^ 

Improvement  of  river  above  Angnsta...   x,^»^ 

Improvement  of  river  between  Angnsta  and  Savannah i.,  ^^^ 

'  "  ^        -«  x,3^' 


^^^T^ 


Xi 


Improvement  of  waterway  to  Fernandina,  Fla 

Removal  of  wrecks 

Saxton,  Minn. ,  examination  at 

Savville,  N.  Y. ,  improvement  of  Browns  Creek . , . 

Schuyler.  Fort,  N .  Y . ,  defenses  at    See  New  York  Harbor. 
Schuylldil  River, Pa.: 

Improvement  of -  _     _      j- 

Removal  of  wrecks ^^sk^O-    * 

Scitnate  Harbor,  Mass.,  improvement  of ' ^r 

Scup{>emong  River,  N.  C,  examination  of  bar  at  mouth "[_  _^ 

Seabright,  N.  J.,  removal  of  wreck  off -1W 

Seacoast  defenses.    See  Fortifications. 

Seal  Harbor,  Me.,  removal  of  ¥rreck «^ t 

Searchlights „  .  _*      _  _"    _ 

Seawalls -  -  -  "I  I.  ^^- 

Sebewaing  River,  Mich.,  improvement  of ^ 

Secretary  Creek,  Md.  {»ee  Warwick  River) jt 

Seekonk  (Pawtucket)  River,  R.  I.:  ^  ^-^^- 

Examinations  and  survey i,112- 

Improvement  of --...      ^\  jAf 

Sewall  Point  Channel,  Elizabeth  River,  Va.,  removal  of  "Wrecked  cctrk 

ii - —  ..       1  ^^4- 

Shag  Rocks,  San  Francisco  Harbor^  Cal. ,  removal  of "     'aj^,' 

Sharpebnrg,  Pa. ,  bridge  across  Allegheny  River "J  "  '     '  ^^  * 

Shawneetown.  111.  {see  Ohio  River) _/"'"' 

Shaws  Cove.  New  London,  Conn,  {see  Thames  River) .    .. _' 

Sheboygan  Harbor,  Wis.,  improvement  of ,"''""' 

Sherman.       General,       statue     of        {see       Public      ^"^^ld.iti^' 

grounds) ._.     x  .^^^ 

Shilshole  Bay,  Wash.,  improvement  of  waterway  via _  _     '       ^» 

Ship  Island  Harbor  and  Pass,  Miss.:  ~    *  ^  -  - 

Improvement  of  channel  to  Gulfport ^, 

Improvement  of  pass ^3"~  '"-- 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  of  8chooric*i» 
Friend ^ 


\^ 


X,(5B4, 


Shoal  Harbor,  N.  J.,  improvement  of ~  -  ~ 

Shoalwater  Bay  ( Willapa  Harbor),  Wash.,  improvement  of. ' 
Shreveport  and  Rod  River  Valley  Railway  Company,  bridi^^f 
Shreveport,  La.,  waterway  to  Jefferson,  Tex.  {see  Cypress  Bayom 

Shrewsbury  River,  N.  J. ,  improvement  of ^ 

Sinepuxent  Bay,  Md. ,  improvement  of  waterway  via 1^~* 

Sioux  City,  Iowa:  '*-- 

Improvement  of  Missouri  River  at  and  above « 

Monument  to  Sergi .  Charles  Floyd  near ^^^  -- 

SnagKing  Upper  Missouri  River «^J''~--  I 

Sioux  River,  S.  Dak. ,  examination  for  reservoir  dam .J"  *"""-*    . 

Siuslaw  River,  Oreg.,  improvement  of  mouth >_..'**'---. 

Six-mile    Island,    Allegheny    River,    Pa.,    construction 

dam     . ^^ 

Skagit  River,  Wash.  («fe  Puget  Sound) ,~ 

Skiddaway  Narrows,  Qa. ,  examination  of ^\' 

Slack- water  systems.     See  Canals  and  Waterways. 

Small  wood,  Fort,  ^id.,  defenses  at    See  Baltimore  Harbox> 

Smyrpa  River,  Del.: 

Examination  of _ 

Improvement  of 3" 

Snag  boats: 

For  works  in  Florida,  construction  of ^ 

For  works  on  Texas  coavst,  procurement  of ^"' 

Sale  of,  when  not  needed ~* 


^'217:  1 

►  722- 


Of 


i,»45: 


Vli 


^^    ana 


,  1,815. 


;  IV. 
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Snake  Xl-iver,  Alaska,  bridge  across i,698 

Snake  Jfciver,  Wash.,  Oreg.,  and  Idaho: 

ExsLxain&Xion     from     Asotin,      Wash.,     to     Pittsbnrg     Landing, 

Oxreg 1,665;  VI,  4338 

■E^x^a^Toain&Uon  from  month  to  head  of  navigation i,  666 

Iin.-E>x-oveinent  np  to  Asotin,  Wash  .  i,  652;  vi,  4819 

Ro£^^  from  Bnffalo  Fork  to  Fort  Washakie,  Wyo i,  721 ;  viii,  5453 

SnohorKi  -isli  River,  Wash. : 

Im;r>x'ovement  of  (see  Pnget  Sound) i,681;  vi,4477 

XroiK^arovement  of  Everett  Harbor i,686;  vi,4485 

Snoaiia-I  :Miiie  River,  Wash.: 

Bri^^^fire  at  Novelty i,699 

Brri^go  near  Tolt i,700 

Imx:>:K'ovement  of  (see  Puget  Sound) i,  681;  vi,  4477 

SodoLa-Biee,  La.  (see  Cypress  Bayou) i,401;  iv,2,502 

Sonoma-     CJreek.  Cal., examination  of i,633;  vi,4256 

South  A^-fclantic  States,  removal  of  water  hyacinth  .  -,  ^^ .     -  i'  ^^^*  "i»  1^85 

South  :^:E-anch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 
South  :^:E-aiich,  Santee  River,  S.  C.    ^ee  Santee  River. 

South  C^^fcTolina,  defenses  of  coast  of 1,6,10,12,24,911 

South  Crimicago,  Dl.: 

Bri<a-.S©  across  Calumet  River i,699 

I«iT>:«^ovement  of  (see  Calumet  Harbor) - i,542;  v,8788 

qontheriKm  Branch,  Elizabeth  River,  Va.: 

lxttT>:Krovement  of  Norfolk  Harbor  and  approaches i,  255;  ii,  1763 

tin.T>:«rovement  of  waterway  to  Albemarle  Sound,  N.  C,  via  Currituck 

^i-ttmnd -     1. 262;  II,  1778 

ImT>xrovement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 

toxiLtRiver ''??.!' "'JHt 

Removal  of  wreck .   .      i.  264;  ii.  1783 

a^niiherxi.    Railway  Company,  examination  of   Norfolk  Harbor,  Va.,  at 

^^     vicinity  of  pier  of - --      J^J^^ 

Q^nth  Ha-ven  Harbor,  Mich. ,  improvement  of . .   . . , i,  5d4;  v,  8884 

gouth  Hero  Island  Channel,  Lake  Champlam,  \  t. ,  improvement  of i,  167 

^^Examination  of  waterway  to  and  including  Beaufort  and  Ocracoke 

inlets - -     1,265,277 

Iiai>x"ovement  of  waterway  from  Norfolk,  Va.,  to  sounds  of  North 

Ofifcrolina i,  261;  il,  1773 

o^titb  Mlilwaukee  Harbor,  Wis.,  iinprovement  of i,538;  v,3701 

«  Stb  ISToT  walk  Harbor,  Conn,  (see  Nor  walk) i,  138;  ii,  1344 

i^SthI>as9,  Mississippi  River,  improvement  of 1,41,360,366;  m,2225 

a^iatb  Stiver  N.  J.,  Improvement  of i,  180;  ii,  1506 

^^'""Z^^leS    ^'"'"'"'\.''"":- '1'"-  ""^  "''"^%'366,^^;  ni,2287 
Qr»ring<if^le,  P»-  construction  of  lock  and  dam  in  Allegheny  River .  i,  483;  v.  3257 

ISrinl  Q-arden,  Baltimore,  Md. ,  improvement  at i,  233;  ii,  1693 

a  rinff'vv ells  Township,  Mich.: 

^P    Brias©  of,  across  Rouge  River  at  Dix  avenue i,7^ 

Bridge  of,  across  Ronge  River  at  Fort  street -  -  -  -       h  700 

c,.ri?eCWt),  removal  of  wreck  of i,290;iii,1875 

i^rvteTinnvvillCYeek,N.Y.  (see  Harlem  River)   1,158;  ii,1406 

K^TmS^^^)  River,  N.'j.,  improvement  of i,l86:  n,1514 

l^^ge  H^rMass.  (see  C  - i,92;  ii,1217 

^^^SSo?Un^s'''''''^"  1,40;  11,1368 

Har  Dor  lines.. -- »        tt  i*^a7 

Improvementof .....  ,^'^^.\'^r^2 

Stanhery,  j/enn^  (schooner),  removal  of  wreck  of i,826;  iii,20d-. 

^"^"^^t^lt^ol'  ^See  New  York  Harbor.  ^^        ^ 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill)  i,  loo;  ii^ioao,  I'f'Oi 

Improvement  of  channel'between  New  Jersey  and. i,  178;  ii,  1502 

qtaten  Island  Sound,  N.  Y.  and  N.  J.    -^SVe  Arthur  KiU. 

ISiLrcoi^^^^        of  canals  at  Sault  Ste.  Marie,  Mich,   and    On-  ^^^^^^^ 
tario >       »       »      » 


Digitized  by  VjOOQIC 


INDEX. 

amboats: 

See  also  Dredge  and  Snag  boats  and  Wrecks. 
Begalations  governing  running  of,  on  certain  streams 

lagTuunitth  River.  Wash,  {see  Paget  Sonnd) i,  C81;  vi 

llwater  Harbor,  Minn.: 
Examination,  plan,  and  estimate  for  improvement  of  St.  Croix  River 

to  Taylors  Falls i,442;  iv,283e 

Improvement  of  St.  Croix  River  at i,437:  iv 

minffton.  Conn. ,  constmction  of  harbor  of  refnge i,  1 14;  u 

my  Lake,  Mich. .  examination  of  channel  to  Lake  Michigan i,  569;  a 

nctaree,  public,  occupancy  of,  by  private  parties i,  40;  vii 

irgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Construction  of  harbor  of  refuge i,526;  ^ 

Examination  of _. 

Improvement  of i,  525%  ' 

Operating  and  care i,526; 

irgeon  Bay  Bridge  Companv,  brid^of 

irgeon  Bay.,  Wis.,  bridge  oostructing 

bmarine  mines i,5, 1 

ck,  the,  Tennessee  River: 

Improvement  of  {see  Tennessee  River,  below  Chattanooga) i,  460; 

Surveyat i,468; 

isun  Bay,  Cal.,  examination  from  Suisun  Point  to  San  Joaquin  River 

isun  CYeek,  Cal.,  examination  of _.  i,  633; 

llivan  Falls  Harbor,  Me.,  improvement  of i,  48; 

llivan  Island,  Charleston  Harbor,  S.  C: 

Bridge  across  Breach  Inlet 

Improvement  at 1,287; 

llivan  River.  Me.,  improvement  of  Sullivan  Falls  Harbor _    i,  48 : 

nken  vessels.     See  Wrecks. 

penor  Bay  and  Harbor,  Wis. : 

Harbor  lines  i,  40 

Improvement  of i,  514 

perior  Lake: 
See  also  Northern  and  Northwestern  Lakes. 
Improvement  and  operating  and  care  of  waterway  to  Reweenst^w 

Bay I,51T,518 

Survey  for  canal  to  Mississippi  River _. i,  521 

Waterlevels . i,  715- vin-.  ^ 

pervision  of  the  harbor  of  New  York,  N.  Y '  i,  603 

rveys: 

Estimate  of  appropriation  for ,_  _ 

In  military  divisions  and  departments i ,  Vl8  "^^  ^  • 

Northern  and  Northwestern  Lakes ,         .'  711 ; 

sonehanna  River,  Md. :  '  *     ' 

Examination  of  Havre  de  Grace  Harbor ^ 

Improvement  above  and  below  Havre  de  Graoe _.  J~~~'l^»~' 

wanee  River,  Fla. ,  improvement  of _  _"""  ^^  -^  ~ 

ran  Lake,  Miss.,  bridge  across  Tallahatchie  River _!"""        - 

^ash  Chpinel,  New  York  Harbor,  N.  Y.,  removal  of  wreck.  J     ~ "  ^^^  ^ 

inomish  Slough,  Wash.,  improvement  of .~  '  ~ '  ~  ^  •  ^ 

Ima  de  Orasse  (steamer),  wreck  of  {see  Columbia  River,  beioxw  t*^'^^ 
Point) ^^      ^  ^ 

Qepuxent  Bay,  Aid. ,  improvement  of  waterway  via .~J~'    ^.^  » 

T. 

Doma  Harbor,  Wash. ,  examination  of - .  .  ^ 

il  of  the  Horseshoe,  Chesapeake  Bay,  removal  of  wreck  on.  J^  *  "  —  ^^  ,j 

llahatchie  County,  Miss.,  bridge  of ,~^"'--  i^»-w 

llahatchie  River,  Miss.:  """  ^  * - 

Bridge  across .^ 

Improvement  of ./~  ^*- 

moa  Bay  and  City,  Fla.:  *""  ^  "    -  ^»  -*^ 

Defenses  of  , 

Harbor  lines  in  Hillsboro  River  at  Tampa I~~~'^v 

Improvement (jf bay     ^^""'•-v"-     J^ 

Improvement  of  Hillsboro  Bay  and  River T  "  ~  ~   i ^  /-^ 

Removal  of  wreck  in  bay ~~~~~   jj  ^ 
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Tac^'ex-  Island  and  Sound,  Md.  and  Ya.: 

Exra^anination  for  channel  to  Tangier  Island 1,281;  ii,1684 

fiexxioval  of  wreck  at  Deals  Island i,229;  ii,  1661 

Tannex^ei  Creek,  Va. ,  bridge  near  Norfolk i,700 

Tarpan-iin  Cove,  Mass.,  removal  of  wreck i,110;  ii,1281 

TarRi'*^^^'  N-  C. ,  improvement  of i,267;  iii,1798 

TaiTyt<^ "^^11  Harbor,  N.  Y.,  examination  and  survey 1,188;  11,1520,1522 

Taunto  '^  River,  Mass: 

Iiii:^> movement  of i,99;  ii,  1248 

lni:^>Tovement  of  Fall  River  Harbor i,104;  ii,1263 

Tchef  rij[3  cto  ( Chef nncte)  JBiver,  La.,  improvement  of i,  361 ;  iii,  2240 

Teche  i^^^^you.  La.: 

Bi-i<^ge  at  Bulliards  Cove i,f'^" 

Bri^age  at  St.  Johns  Plantation,  St.  Martin  Parish i,C 

Imt>:aroveraent  of - -^v: 1.872;  iii,r 

Teleirra-XT^h   line  connecting  Executive  Departments,  Washington,  D.  C. 

(  sp^e  Public  buildings  and  grounds) i,  710;  viii,  5227, 

Tennes^t^se  River :  ,  ^  ^/,o 

Biri<:l  report  to  Decatur,  Ala. ,  survey  from ,  .*     ■ ; ^'  ^^»  ^^ 

Brief],  ^es  across,  report  on  Congressional  bill  providing  for  construc- 

ti<zi^^of - i»40;  vm,5108 

Clia-'C^  tanooga,  Tenn. ,  to  Riverton,  Ala. ,  survey  from i,  469 

Clxa-'fctanooga,  Tenn.,  improvement  above 1,458;  v,2908 

Clia.-fc tanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from i,460;  v,2912 

Deosa-  tur  to  Florence,  Ala. ,  imprevement  from '» f SS'  ^'  ^H 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala. ,  improvement  from . .  i,  460;  v,  2914 

Gaim^ng  (we  Mississippi  River) - ^'^^Ij  ^^*o5^? 

Mooc^asin  Bend,  Tenn. ,  examination  for  canal 1, 468;  v,  3005 

Mias^rle  Shoals  Canal,  Ala.,  operating  and  care i,463;  v,2934 

PaaT:icah,Ky.,suwreyat I'iHiZ'^ 

•p  -j  -y  ^^'^^  svstem         - • ..-_,.-------- --"•  -----------  1, 4*Jo  >  V ,  awfi 

Rivorton,  Ala^  improvement  below -  - i,  460;  v,  2916 

Sixclc    ormountainsectionbelowChattanooga,  Tenn., survey  at-  1,468;  v,2956 

Tensas  ftiver,  Ala,,  bridge  near  Mobile.  - ;-L^:"tv'oS?S 

nr&uBH&  liiiver,  La., improvement  of ^'^'  ^"SSH 

^frraceia.  Cut-off.  Flafosfe  Manatee  River) i,319;  iii,2020 

?«SKity,  Tex.,  deepening  channel  to  Galveston  Harbor i,386;  iv,2336 

Texas,  i>rocurement  of  dredge  and  snag  boat  for  works  on  coast  of-  i,  391;  iv,  2334 

^**^H»rt>orTine8  at  New  London  Harbor i,40;  n,1363 

lmi>rovem©nt  of,  including  New  London  Harbor i»  Hi »  ^^'  f ??5 


Stir-voyof  New  London  Harbor ^'       '*^aW, 

.B€>a,i-d  of  Engineers ^'   '   'ZaA 

rrtree-mileCreek,  Ala.,  bridge  near  Mobile..-..  .---      i,700 

i>5ree-mile  Harbor,  Long  Island,  N.  Y.,  exammation  of    . .  i,  161 ,  ii,  1454 

^^ree-raile  Rapids,  Columbia  River,  Greg,  and  Wa^.,  improvemOTt  ^^  ^^ 

Tliree-mii;' Riffle '(Ripple)V'Lic^^^  for  "lock  ^d  ^^'^^^ 

rr>.nndw^ay"River;"Mich.rimpr^^^^  i,575;  vi',3975 

^vfaw  River,  La.,  improvement  of,  including  tributaries i,862;  in,  2241 

^??im^okBayand  - i,650;  vi,4314 

SJton  ^  I    alteration  of  St^^^^  i,100;  ii,1251 

^   -)do  Harbor,  Ohio:  ^ 

Bridge  across  MaumeeRiver ■i;i89;  vi,4022 

^moJIl^^'wreckne^r  outer e^^^^  ilm]  vi;4095 


Toledo  Harbor,  Ohio: 

*      ^-^^ TOSS Maumee River -  — -  __\ 

lent 

Tolom^Et«X7«-°St:ASin^^                                                  MUi  01.1981 
*."ii.  \x7««i,    K,n<1tyfi  ftfiroaa  Snoaualmie  River --       h  *^ 


Tolt  Wash.,  bridge  across  Snoqualmie  River 
^*'"^&bSrF^Mi?^r!iproven.entfra« x.349;  m.|^ 


Tonawanda  Creek  and  Harbor,  N.  Y. .  i  flii  •  vi  4152, 4155 

Examination  and  survey.. - '       \  iv  vi  4159 

Har)K)r  lines  at  North  Tonawanda i^»  vi*4188 

Improvement  of  harbor ^»^^'  ^  ' 
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;,  Columbia  River,  Oreg. ,  improvement  Mow  t  jO^.  ^, 

agh  canals  at  Sanlt  Ste.  Marie,  Mich,  and  Ontario."  "1/571  5^i^»  V^' 

N.Y.poetof--:;:;:.". ^-^i2,a5,^Va^ 

Brunswick  County,  N.  C. ,  improvement  of .  .  ;  r^f^jfr 

Mass.,  improvement  of j,  ss;  a 

[nd.    See  Michigan  City  Harbor. 

e,  Minn.,  survey  of i,i42«  t 

1,  examination  of  Trent  River  up  to    "  *  *^ 

N.  C:  ^      "•- 

tion  of 

nee  at  Newbem */"    — 

Dent  of /l^  -^Oi  1 

,Tex.: ^>^^^J8;  i 

tion  from  Dallas  to  city  of  Fort  Worth.... 

iientof.. ; 

om  mouth  to  Dallas !".""^!!.. ^/^^^; 

leer,  equipment  of .J    '  ~ ' "  ~   ^>^^4; 

eek.  N.  J., examination  and  survey i"o "- 

e  of ,  when  not  needed  - *' •^07;  \i,"L< 

ff  Sandy  River,  W.  Va.  and  ky.:   ""-- ---- 

iient  of 

----,.      ^A?^^ 

N.C.:  -        >     -..    x\^S^ 

;ion  of  waterway  from  South  Mills  to  and  includi  »>      ^^ 

•acoke inlets. ^  -^^a-x^S 

lent  of  waterway  via .11 ,       ~'~-~--->*' 

,  Tex.,  examination  and  survey  ......... .         ~ --.'\ 

Ga.     .SV^  Brunswick  Harbor.  ^*  ^^4/  ^ 

r  A,  (steamer) ,  removal  of  wreck  of 

/reek,  Fla.  {see  Oranpre  River)  '    *~~ •-    \t 

>eek,N.Y.  (we Wilson  Harbor)....         ""    "  ""    ^>^^ift-,  ^v 

^Vis.:  ■"---- .    X   {9 

ion  of  Two  Rivers  Harbor 

lent  of  Two  Rivers  Harbor /  ~  ~  -  -  ~  -  -  ^  ^   i, 

Minn.:  " """---.., ^~    {^ 

ion  of  Burlington  Bay 

lent  of  Agate  Bay ".......11'  ~~"'~~~- 

>i  inn.,  examination  at 11111  "^  ~  ~  -    -~  .       1 

arbor.  Wis. :  ^'"^-^^^ 

ion  of ~ 

lent  of ''^mi' ]]]'["[        ~   -  ""  ^  -    -_ 

iixiuin)  Creek.  Md.  e.xamination  and  survey  J  ^^    ----^^ 

u.  •  ^'^ 

^ash. ,  improvement  of  waterway  via 

.<l  Company,  bridfi^e  of ' ..."  ^  "~  ^  - -- 

Mo.,  improvement  of "  ^~  —  -  _J1^ 

Eii«,'in.  or  School,  Fort  Totten,  N.  Y ^   -  ~  -  - 

irk  iiay,  N.  Y.     Sre  New  York  Harbor.  ""^---^^I 

,  A  a..  Improvement  of , 

Jtructures  by  private  parties..        .1..  1_  JJ  JJ -- 

V.  ^     "^  ^ 

ir.  (schooner),  removal  of  wreck  of 

ou,  La.,  improvement  of  cnannel,  bay,  anaT  T>i:^~  ~  -  - 
)re(lge  and  Snag  boats.  Steamboats,  afid  W^x^a^-t^^^  - 

bor ,  Miss. ,  improvement  of ^^ ^ ®- 

ooner ) ,  removal  of  wreck  of ".'.".  ~~~-  -- 

boat),  removal  of  wreck  of ...11'"'    "  —  - 

•.  La.  (see  Mississippi  River  Commission)  .~  "   *  ~  "^  ~ 

e.,  improvement  of  Carvers  Harbor ._        ~~  —  - 

n,  ^f  a«s. :  '"  ~~--- 

>n  for  harbor  of  refuge ,_ 

nt  of  harbor  at 'HI ~  —  ^  ^, 

wrecks     ' ^->    ^ 

1,  Mass..  removal  of  wreck  in  tarpauiin 
.  Johns  River,  Fla.,  improvement  of 
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Waterways— Contimied. 

Illinois  and  £>e6  Plainee  rivers,  IlL .  to  Lake  Michigan i , 

Keweenaw  Bay  to  Lake  Superior,  Mich .«  i,517, 

Kissimmee  River,  Fla,,  to  Gulf  of  Mexico 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C. ,  via  Cnrritnck  Sound  _    i , 
Norfolk, Va. ,  to  sounds  of  North  Carolina,  via  Pasquotank  River .    i , 

Pnget  Sound  to  lakes  Union  and  Washington .    i ,  i 

Pnntarasa,  Fla.,  to  Charlotte  Harbor i,327;   i 

Sarasota  Bay,  Fla.,  to  Lemon  Bay i,327;   i 

Savannah,  Ga.,  to  Beaufort,  S.  C. --    i. 

Savannah,  Qii.,  to  Femandina,  Fla.. _.    i, 

Shreveport,  La.,  to  Jefferson,  Tex.  (see  Cypress  Bayou) i. 

South  Mills,  N.  C,  to  and  including  Beaufort  and  Ocraooke  itilel 

Superior  Lake  to  Mississippi  River i, 

Watson^  Katie  (canal  boat),  removal  of  wreck  of i 

Waukegan  Harbor,  111.: 

Examination  and  survey i,  539; 

Improvement  of i, 

Weetee  Lake,  S.  C,  examination  and  survey i,201;  : 

West  Boston  Bridge,  across  Charles  River,  Mass.,  to  Cambridge 

Westchester   Creek,  N.    Y.,   examination,  plan,  and  estimate   for 

provement        ,.. i,  160; 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of.  - _  _  .    i, 

West  Fork  River,  W.  Va.,  survey  of - .     j 

West   Galveston  Bay,  Tex.,  improvement  of    channel  and  xnontli 

adjacent  streams i.389,3Ul; 

Westport  Harbor,  Conn.,  improvement  of ~-'i 

Westport  Harbor,  Mass.  (»ce  Westport  Point) ___    j 

Westport  Point  Harbor,  Mass.,  examination  of __     j 

West  River, New  Haven,  Conn.,  bridge  across,  at  Kimberly  avenue 

Wetiptjuin  Creek,  Md.,  examination  and  survey .     i,  23 1 .~ 

Weymouth  River,  Mass.,  improvement  of ^ 

Wharves,  public,  occupancy  of,  by  private  parties ^  ~  j^ 

White  Lake  Harbor,  Mich. ,  improvement  of ' 

White  River,  Ark.: 

Gauging  (/{^c  Mississippi  River) ^    j 

Improvement  by  open-channel  work   ^    j' 

Improvement  of  Buffalo  Fork _^    ^ 

Improvement  of  upper  river  by  locks  and  dams _"   j'| 

White  River,  Ind.,  improvement  of    . _~     ' 

Whitney,  W.  M.  (steamboat) ,  removal  of  wreck  of "  ~      ' 

Wickford  Harbor,  R.  I.,  improvement  of ~~"      ' 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of ^ ""  ~    * 

Willamette  Falls  and  River,  Oreg. :  -  -  «    i 

Examination  and  survev  for  acquisition  of  canal  and  locks    ni 

falls : l»675. 

Examination  and  survey  of  river  below  Portland i»  67  a' 

Harbor  lines  in  river  at  Portland    ' 

Improvement  of  river  above  Portland _~  ~  ^  ~ 

Improvement  of  river  below  Portland _~~~    ^ 

Willapa  River  and  Harbor,  Wash. ,  improvement  of ^  ~  ~    ^' 

Willard,  E.  C.  (schooner) ,  removal  of  wreck  of _  "  ~  ^    ' 

WUlets  Point,  N.Y.:  ^~'   ^ 

Battalion  of  Engineers _, 

Engineer  Depot "~*  ^- 

Engineer  School 1^    "^     • 

Fort  Totten,  post  of _  ~~  ^  ~  - 

Williams,  Castle,  Governors  Island,  N.  Y., removal  of  wreck  b©lo^  '  - 
Wilmington,  CaL:  -   ' 

Construction  of  deep-water  harbor  in  San  Pedro  Bay ,  ^ 

Examination  and  survey  of  San  Pedro  inner  harbor  ....   i,  qo  ^  ^ 

Improvement  of  inner  harbor J       ** ' 

Wilmington,  Del.,  improvement  of  harbor ~  '  ^  ""    ' 

Wilmington,  N.  C:  *"    ~    ' 

I>efenses  of j   ^ 

Examination  of  Cape  Fear  River  at  and  above J  "      '  ^• 

Improvement  of  Cape  Fear  River  above .~"~~~ 

Improvement  of  Cape  Fear  River  at  and  below "  ~  ~    ^ ' 

Wilson  Harbor,  N.Y.,  improvement  of ~'    ^' 
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Wilson,  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off i,634;  vi,  4258, 4260 

Winnebago  Lake,  Wis.  («ee  Fox  River) i,536;  v,3712 

Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir i,435;  iv,2786 

Operation  and  care  of  reservoir i,  487;  iv,  2800 

Survey  of  flowage  lines  of  reservoir i,  443 

Wintbrop  Harbor,  Mass.,  examination  of i,03;  ii,1219 

Winyah  Bay,  S.C.,  improvement  of  i,  281;  iii,  1851 

Wisconsin  Entrance,  W  is.  (see  Dulnth  Harbor)  _ i,  514;  v,  3554 

Witch  Rock,  Portland  Harbor,  Me. ,  examination  at i,  64 

Withlacoochee  River,  Fla. ,  improvement  of i,  324;  iii,  2029 

Wolf  River,  Tenn.    See  Memphis  Harbor. 

Wolf  ( Ahnapee)  River,  Wis.  («ee  Ahnapee  Harbor) i,  527;  v,  3674 

Woodbridge  Creek,  N.  J. ,  examination  and  survey i,  188;  ii,  1552, 1554 

Woods  Hole  Channel,  Mass.,  improvement  of i,  97;  ii,  1242 

Wrecks,  etc.,  removal  of i,  40 

Baltimore  Harbor  (Patapaco  River) ,  Md i,234;  ii,1693 

BamegatLight,N.J.,oflf. ii,1588 

Bath.  Me i,62;  ii,1100 

Beaufort  River,  S. C.  (boat  iSprtte) i,290;  in,1875 

Beaufort  to  Charleston, S.C, inland  passage i,291;  iii,  1876 

Bimng8port,N.J.,below i,206:  ii,1589 

Black  River.  Ark i,424;  iv,2613 

Cambridge  Harbor,  Md i,229;  ii,1660 

Charleston  to  Beaufort, S.C, inland  passage i,291;  iu,1876 

Chatham  New  Harbor,  Mass _ i,93;  ii,1218 

Chesapeake  Bay - 1,234,264;  ii,  1693,1783 

Chester  Creek,  Pa _ i,206;  ii,1589 

Choptank  River  (Cambridge  Harbor),  Md i,229;  ii,1660 

Cleveland  Harbor,  Ohio...   i,603;  vi,4096 

Columbia  River,  Greg. ,  below  Tongue  Point i,  670;  vi,  4360 

Deals  Island,  Md i,229;  ii,  1661 

Delaware  Bay  and  River i,206;  ii,1587 

Dennis  Oeek.  N.  J 1,206;  ii,1589 

East  River,  N.  Y n,1422 

Elgin,  Ark.. 1,424;  iv,2613 

Elizabeth  River,  Va i,264;  11,1783,1784 

ErieLake I,603;  vi, 4094, 4095, 4096 

Flynns  Knoll,  near  entrance  to  New  York  Harbor,  N.  Y i,  166;  u,  1472 

Frankfort,  Me i,62;  ii,1100 

Galveston  Harbor,  Tex..-. i,394;  iv,2341 

Hampton  Creek,  Va      i,  264;  ii,  1784 

Har.em  River,  N.  Y i,159;  n,1421 

Hudson  River,  N.  Y i,187;  11,1516,1517 

Hudson,N.  Y i,187;  ii,1516 

James  River,  Va i,254;  u,1738 

Jud8onia,Ark  .       _ i,424;  iv,2613 

Kennebec  River, Me i,62;  u,1100 

Keyport  Harbor,  N.  J i,187;  11,1517 

Little  Creek.  Del i,229;  ii,1660 

Little  Red  River,  Ark 1,424;  iv,2613 

Long  Island  Sound,  off  Port  Chester,  N.  Y i,159;  ii,1421 

Lynn  Harbor,  Mass i,77;  il,1169 

Manokin  River,  Md i,229;  ii,1661 

Marsh  River,  Me i,62;  n,1100 

Mattawoman  Shoal,  Potomac  River i,254;  ii,1739 

Maumee  Bay,  Ohio _  i,603;  vi,4095 

Maurice  River,  N.J i,206;  n,1589 

Michigan  City  Harbor,  Ind i,568;  v,3933 

Mississippi  River,  above  Missouri  River i,431;  iv,2679 

Mississippi  River,  below  Missouri  River _ 1,425;  iv,2621 

Mobile  River,  Ala.,  at  Mobile i,359;  iu,2223 

Mott  Haven,  New  York,  N.  Y i,159;  ii,1421 

NewarkBay,N.J i,187;  ii,1516 

New  Baltimore,  N.  Y i,187;  ii,1516 

New  York  Harbor,  N.  Y.    (See  New  York  Harbor. ) 

Norfolk  Harbor.  Va i,264;  u,1783,1784 
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Wrecks,  etc. ,  removal  of —Continued. 

Ohio  River i,4i 

Pastagoula Harbor, Miss    I.35I 

Patapsco  River,  Md..   i/iS 

Philadelphia, Pa I,20C;  U 

Poolts  Island,  Chesapeake  Bay, Md i,8 

Port  Chester  Harl)<)r,N.  Y i.V 

Port  Clinton  Harbor,  Ohio iM 

Port  Royal  (Beanfort)  River.S.C.  {boat  Sprite) i.2t 

Pnt>iim-  River  .    \,2 

Pn>vinretown  Harbor,  Mass I, 

Pultneyville  Harl)or,  N.  Y i,6 

Raritan  Hay,  N.  J 1,187;  l 

Richmond,  Va   i,* 

Sabine  Pass,  Tex i,3 

St.  Joseph  Harbor,  Mich i, 

Sandusky  Harbor.  Ohio —  i,( 

Savannah  Harbor  and  River,  Qa i^ 

Schuylkill  River.  Pa 1,206; 

-Heabri^^ht,  N.  J 

Seal  Harbor,  Me 

Southern  Branch,  Elizabeth  River,  Va i 

Tampa  Hay,  Fla  - i, 

Tangier  Sound,  at  Deals  Island,  Md i 

Tarpaulin  Cove,  Mass i 

Toledo  Harbor  (Maumee  Bav),  Ohio i, 

Vineyard  Haven  Harbor  and  Sound,  Mass    . 

Yankee  Point,  Schuylkill  River,  Pa 

Y. 

Yamhill  River,  Oreg., improvement  of.. 

Yankee  Point,  Schuylkill  River,  Pa.,  removal  of  wreck 

Yankton,  S.  Dak.  (ste  Missouri  River).. . ... 

Ya(]uina  Bay,  Oreg.: 

Examination  of. 

Improvement  of 

Yazoo  River,  Miss.: 

Improvement  above  month 

Improvement  of  mouth,  including  Vicksbnrg  Harbor 

Yellowstone  National  Park,  improvement  of. \ 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of 

York  River,  Va. ,  improvement  of 

Y'oughiogheny  River,  Pa. ,  examination,  plan,  and  estimate  for  \\^ 

ment ... 

Yuba  River,  Cal.  {see  Sacramento  River  atici  California  Debris  C 
sion) i,e28,6»6;   vi 
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